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The object which the Society kw in view in publishing they 


Proceedings, is to give an immediate and suceinet account of th 
scientific and other business transacted at their meetings to th 
members and the general public. The various communications at 
supplied by the authors themselves, Who! are alone responsible f. 


the facts and reasonings contained therein. 


PROOEEDINGS 


IIR LITERARY AND PHILOSOPHICAL 
l SOCIETY. 


Ordinary Ie October 2nd, 1860. 
Dr. JovLs, President, in the Chair. 

The PRESIDENT brought under the notice of the meeting a 
cheet of copper, upon which, whilst under magnetic influence, 
iron had been deposited electrolytically. The experiment was 
made by Mr. F. H. Hobler, of London, as follows :—The 
plate of copper, forming the bottom of a shallow vessel filled 
vith a saturated solution of sulphate of iron, was placed on 
dhe poles of a powerful horse-shoe magnet, fixed vertically 
Vith its poles uppermost. An iron wire, dipping into the 
E <olution, was placed in connection with the positive electrode 
| of a Daniell's cell, of one pint capacity, the copper plate 
being connected with the negative electrode. The deposited 
E iron exhibited the lines of magnetic force in the same manner 
as in the case of iron filings scattered on a sheet of paper 
1 placed over a magnet. When Mr. Hobler substituted a plate 
| Of tinned iron for the copper, he observed indications, though 
| very faint ones, of the same phenomenon. On using a satu- 
þ rated solution of sulphate of copper, Mr. Hobler observed 
bat the deposit was even throughout, and that no specific 
| potion of the axes of the erystals of copper could be detected, 
alough they invariably formed on the outside of the two 
þ poles, Mr. Hobler, in discussing the phenomenon, inquires 
1 whether it is produced by the action of the magnet upon the | 
| lution in direction of the lines of force, or whether the iron 
E formed in the solution immediately above the copper plate, 
| and then attracted by the magnet into the direction of the 
1 ines of force, The former suggestion appears to him to be 
| Inconsistent with our present knowledge of the influence of 
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magnetism on chemical action; the latter, with the theory g 
electro-deposition, which supposes the coating to be forme 
on the plate and not deposited, strietly speaking, thereon, 
The President exhibited a slip of paper which he had recent 
from Professor Thomson. On the paper was Printed h 
Photography the line indicating the various changes of am. 
spherie electricity, which took place at the observatory of Ks 
during twelve successive hours. Much interest was excits 
by witnessing one of the first fruits of Professor Thomson 
beautiful instrument. The paper indicated a series of ver 
rapid oscillations, about one per minute, of the intensity a 


atmospheric electrical force. 


Mr. Henry Bownan presented the following statemen 
of observations on the temperature of the six summer month 
ending September 30th, 1860, taken by a self- ee 
thermometer at Vietoria Park, Manchester :— 


; 6 ; : 42 — 1289 
| 2 2 3 3 311 
| 5 3 © > | 2g* 
25 REY EZ 1 $7: 2.:-j0 
1 5 . D : Fo 23 | on 
> RE | 8.2 D 75 8 9 8 
8 . Wh |; 2 3 27 
N we 8. 3 
N 1 D = £3 | £5 175% 
TTT 
8 88 : — 8 — Sl * =" 2 
5 T „ 
F f.... ĩ 
1 April -.55cu es | 644 | 277 | 367. | 4886| 47/111 
Mary 772 818 | 469-1 540 | 83˙2 08 | .. ho 


9 Augut..... — 72 | 220 25 


September RE | 66˙2 | 315 34 | 


The 6 months }| 7 
together . 3 
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8 ing Sept. 30, 
1860. . 


3 


A 
5 7 Me 
* * £7 bp 


- 
F 3 


| The maximum temperature in the 12 months was 789 on 


* gth. 
The minimum temperature in the 12 months was 955 on 


: Ne 19th. 

2B ) From Tables by Dr. Dalton, Society 8 liesse Vol. 

I 1 (new series), p. 494, and Vol VI., p. 572. | 

) The mean of August, 1799, was 55%0, © 
0) The mean of September, 1803, was 51**7 ; 1807, 50.1. 

() The mean of the year 1795 was 46“. 4; of 1799, 44* 6; 

| of 1814, 45%4; and of 1815, 46*%2 


1 M. ATKINSON stated that during the months of June and 
| August, he had observed the extraordinary rain-fall of 13 
| Inches at Thelwell. The fall in July was not considerable. 


| Mr. Dvzn having stated that on the morning of August 
Uth, a very loud explosion was heard in the neighbourhood | 
| of Blackfriars, London, the sky being clear at the time, 
| conversation took place on the subject of fire-balls and 
| meteorites, in the course of which Mr. Ekman stated that 
ning a most violent thunderstorm, passing over a tract of 
© land intersected by a rapid stream, he had distinetly seen fire- 
© balls, the diameter of which he estimated at. 2ft., projected 
© from the clouds down into the water. The distance of the 
| point where he stood, from the point at which the balls struck 
© the water, could not have been more than 150 to 200 yards. 
s The phenomenon y was witneased 1 in Sweden many ears ago. 


| u WD exhibited the ee or ede! W of 
| Professor Wheatstone, and pointed out the successive improve- 
3 ments which had resulted! in this admirable invention. 


q A Paper, by 1 Cayley, F. R. S., e. Sow: Man: . 
| mas read by the Rev. T. P. Kirkman, entitled, On the 


| & faced Polyacrons, in reference to the Problem of the Enu- 
* Keration of Polyhedra,” 


4 


e The problem of the enumeration of the polyhedra is one 
of extreme difficulty, and I am not aware that it has been i, 
cussed elsewhere than in Mr. Kirkman's valuable series 9 

papers on this subject in the Memoirs of this Society, and n 
the Philosophical Transactions. A case of the general problen 
is that of the enumeration of the polyhedra with trihedn 
summits; and Mr. Kirkman, in the earliest of his papers, n, 


that On the Representation and Enumeration of Polyhedn' | 
(Mem. Vol. XII., pp. 47, 70, 1855), has in fact, by 

examination of the particular case, accomplished the enumen- WF kn 

tion of the octahedra with trihedral summits. fou 


„It is intended, in the present paper, to give a method fo 
the derivation of the triangular-faced polyacrons of a give 
number of summits from those of the next inferior number of 
summits, and to exemplify it by finding, in an orderly manner, 

the triangular-faced polyacrons up to the octacrons; thus, s 
regards the examples, stopping at the same point as M. 


| | Kirkman; for although perfectly practicable, it would be ven Wi | 
| tedious, and there would be no commensurate advantage 6 E 


: ny. them further,” a 


5 11 the frat Meeting of the Session, a large number 
of books, chiefly Transactions of learned Societies abroad 
| were laid on the table. The Cyairman congratulated the 
- Society on the rapid i increase of its Library, which was mainly 
owing to the great wane and zeal. of Mr. Ekman, the 
- Honorary Librarian. 


Quarterly Meeting, October 16th, 1860. 
Dr. R. AnGus SmiTH, V ice-President, in the Chair. | 


| The CHAIRMAN gave a short account of his examination 
| of coal pyrites for arsenic. He stated that although the 

E knowledge of the existence of arsenic in the iron pyrites 
pound in coal may not be considered perfectly novel, it cer- 
. tainly does not seem to be known that arsenic is 80 widely 
disseminated as to form an ordinary constituent of the coals 
burt in our towns, and chemists of celebrity have held it— 
and now hold it—to be absent there. He had examined 
| fifteen specimens of coals in Lancashire, and found arsenie in 

| thirteen, He had also found it in a few others; but Mr. Binney | 
E having promised a collection, properly arranged, the examina- 
© tion will then be made more complete. Mr. Dugald Campbell 
i bad also lately found arsenic in coal pyrites. The Chairman 
added, that this had a very direct bearing on our sanitary 
| knowledge, as we must now be obliged to add arsenic to the 
| number of impurities in the atmosphere of our large towns. 
] [tis true that he had not actually obtained it from the 
atmosphere, but when the pyrites is burnt the arsenic burns 
I and is carried off along with the sulphur. One or two coal 
; brasses (as they are called) contained copper, a metal that is 
7 also to some extent volatilized, as may be readily observed 

; | Wherever copper soldering takes place. Although an 
1 extremel; small amount of copper is carried up from furnaces, 
ss not well entirely to ignore it. The amount of arsenice, 
q however, is probably not without considerable influence, and 
b wy may probably learn the reason why some towns seem less 
| lected than others by the burning of coals, by examining 
| the amount of arsenic burnt as well as sulphur. „„ 
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Mr. Se8NcE said that he could confirm the remarks , 
cerning the existence of arsenic in coals, as he had burnt 00 
> pyrites for many years, and had always found a very decide 

amount of arsenic in the sulphurie acid made from it. 


Mr. RaNSsOME called attention to the peculiar symptoms 
described by Berzelius, as produced by selenium ; and he con. 


sidered that some similar symptoms were produced ina 


manner which might be explained if selenium were found in 
coals. 


A Payes was read by WilLLiam RoBerTs, M. D., entitled, 
On the Estimation of Sugar in Diabetic Urine by the Lox 
k. Density after Fermentation.“ When a diabetic urine is 
85 fermented with yeast, its specific gravity previously ranging 
from 1030 to 1050 falls to 1009 or 1002, or even below 1000, 
This result is mostly due to the destruction of the sugar it 


contained, but partly also to the generation of alcohol aud! its 


Presence in the fermented product. 

As the diminution of density must be croportionsl to the 
= quantity of sugar broken up by the ferment, the amount of 
py loss evidently. supplies a means of calculating how much 


Sugar any urine contains—always provided that the remaining 
Ingredients of the urine continue unchanged, or * become 


changed in some uniform ratio. 


TO ascertain the relation between the density lost on \ fer- | 
5 mentation, and the sugar destroyed, experiments were made 


on the urine of diabetic patients on the following plan :— 


1. The amount of sugar per 100 parts was asceriained by 
5 the volumetrical method, with Fehling's test solution. 


2. The density of the urine was taken. 


3. Three or four ounces were then placed in a 1202 pb 
with a drachm or two of German yeast, and having lightly 


| : covered the bottle it was Set aside to ferment. | 
4. In about twenty-four hours the fermentation was fiyi>bel 


7 


0 the froth dissipated. The density was then taken a 
second time, and the loss calculated. | 
Operating in this way on a Specimen of diabetic urine 
. p. gr. 1038. 60, the following results were obtained: — 

| Sugar, per 190 PG, by the volumetrical method, 7-69. 


Density before pientation at 60⸗ or D = 1038-60. £ 
Density after fermentation at 60? or D“ = 1005-92. 
Density lost, or D — D! = 3268. 


| 2 percentage of sugar, in this instance, was as 32 68 to 7 69, or 


| portion was as l to 0: 230. The 0 formula, 
therefore, was: 
Sugar, per 100 parts, or S (D — D ) * 023. 


1 and in healthy urine. 


3 venient rule expresses the result of the analysis: =, 
Bach degree of © density lost” indicates one grain of 
Sugar Per Auid ounce * urine. | — 
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October 1 lth, ; 260. 


Z Times, on their theory, as Mr. BASENDELL remarked that 


The relation, therefore, between the density lost and the 


as 1 to 0-235, By numerous trials with diabetic urines, of 
different strength, it was found that the most correct pro- 


; The accuracy of this method was further tested by operating 
on diabetic urine diluted with known volumes of water or 
E non-saccharine urine, and on Solutions of loaf sugar in water 


Ibis method of estimating sugar is especially applicable 
to medical practice, and the following simple and most con- 


- * 
* 1 e E * 
DDr a7 —— 7 


2 da * a ST #-. 3 > — 
3 „ : Si - a+ A Pao oe 
bt, wot 3 2 = ** : 8 ; tk -/ 
. : He I”; . 


Y Some conversation wink mins respecting recent, storms, Bs 
= and the bearing of the new weather tables, given in the 
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according to these observations the wind did not blow troy 
the areas of greater pressure. 


Mr. BaxgnDELL, called attention to certain phenomenz of 


solar spots recently observed by him, and stated that in 
cases in which projections of the penumbra into the nucleus 
occurred, the penumbra is generally increased in breadth | 
that part of its circumference, and it often happens thy 
striations observed in the penumbra are curved, and termings 
in the points of projection into the nucleus. 


A Paper was Ned by Ta HOMAS Cannics, 15 On the Aton 


| Constitution of Water and Ice.” 


After briefly alluding to the nature of his OWN Views on 


"the ultimate atomic constitution of terrestrial matter, and its 


relations to cosmical force, the Author—guided by considen- 


tions derived therefrom—proceeded to discuss the question 6 
the relative specific gravities of water and ice, and arrived at 
— speciſie gravity for ice differing by only +;;th part, from 
i the most recent and correct, results of experiments. 


The prominent characteristics of water and ice were > als 


= shown to be the natural result of the disposition and relations 
of the ultimate atoms. 


„iοn⁰οᷣͤ ee SECTION 
September 1 7 th, 1 86 0. 


4 specimen of envelopes was exhibited by the Sgcnera 


: such as were proposed to be sent to captains of yessels, il 
5 which to preserve soundings they obtain in different Patt 
of the world, for this Section. The envelopes were much 
approved of, and were thought likely to be produetive 
future interest to o the Section, and to mie roscopists 1 in gel 


en. 


4 J Mr. LaTHaM referred to Mr. Hepworth's method of 


experience of the same. Mr. Latham spoke in very favour- 
able terms of the facility with which slides can be washed off 
and fnished. He found that the balsam should be as thick 


as possible, almost even to dryness; then dissolved in chloro- 


the thin glass; the object having previously been mounted 
by Mr. Hepworth's process, under thin glass tied on with 
E thread, exhausted of air, and saturated with turpentine. 
IB After heating over a spirit-lamp the balsam sets hard almost 
s soon as cool, when the slide, after cleaning with alcohol, is 


| fy, entire system of the silk-worm trachea, ichneumon fly, 
E spiracle of the silk-worm, goldfish scale, leaf of wheat showing 
| gpiral vessels. VV = 


| of a large lymnea or water-snail. 


aquatic objects. 


. October 15th, 1860. 


1 a request that they will preserve the produce of the soundings 
1 they make when abroad, in the envelopes sent therewith.— 


: Mac Iver's Steamers, plying between Liverpool and New 


L mounting inseets in Canada balsam, and described his own 


| form, to a consistence only thin enough to flow easily under 


ready for the cabinet, Mr. Latham exhibited several slides 
thus mounted, with specimens of the gizard of a ericket, saw 
Mr. Lyxs exhibited a fine plumatella living on the shell 


Mr. MosLey exhibited specimens of hydra and other 


A Circular was read, addressed to captains of vessels, with | 


G A Letter was read from Mr. Hayman, of Liverpool, to the 
L elect that circulars and envelopes have been supplied to the 
| CPtains of eight steamers belonging to Messrs. John Bibby 

3 aud Sons, in the Mediterranean trade; three of Messrs. 
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York; to the steamer © Armenian ;” for Madeira, Sie, 
Leone, Calabar, &c.; to the © Marco Polo,” and two other 
vessels to Melbourne; as well as to vessels which have Ons 
to Wen! in China, e Ce., Kc. 
The CHAIRMAN made some observations in praise of the 
plan, which he had no doubt would be productive of adyy. 
tage and add to the i interest of the meetings of the Section, 


It was suggested by Mr. BnorhzEns that a special subjec, 
previously fixed upon, should be discussed at each meeting: 
the suggestion was at once adopted. The subject for diseus 
sion at the next meeting will be, Upon the Best Method 
of Preparing and Mounting Diatoms, &e., obtained fron 
Soundings and other Sources.” It is requested that the 
Members of the Section will meanwhile obtain and commuti 
80 eate all the information * can on the Subject 


= Mr. LyNDE exhibited a eee of a mall insect allied to 

the Podura, which he found leaping about on the surface d 
the water in his aquarium. Mr. Lynde had never seen 4 
deseription of such an inscet, nor was it known to any of he 
Members of the Section present. 


ur, Bnoruuns exhibited the hydra indie Ke. 


: TT 56 specimens and parts "of Sons obtained at the 
Botanical Gardens, were exhibited by the SECRETARY, In 


5 the tank of the Victoria Regia, little minute animal life could 


be discovered during a short visit. A specimen of Cetochilus | 
was shown which was found there, a as also a few diatoms nl 
- fully examined. 5 = 


11 


Ordinary Meeting, October 30th, 1860. 
Dr. * P. Jovrx, President, in the Chair, 


paper was read by Dr. H. E. Roscos, entitled, © On 
E the Alleged Practice of Arsenic Eating in Styria.” 
Professor Roscoe being anxious to obtain further definite 
1 information respecting the extraordinary statements of Von 
| Tschudi, quoted by Johnston in his Chemistry of Common 
Lite, that persons in Styria are in the habit of regularly 
J taking doses of arsenious acid, varying in quantity from 2 ; 
005 grains daily, was supplied through the kindness of his 
friend Professor Pebal, of Lemberg, with a series of letters ; 
E written by seventeen medical men of Styria, to the government | 
ö medical inspector at Grätz, concerning the alleged practice. 
| After reviewing the opinions of Dr. Taylor, Mr. Kesteven, 
1 and Mr. Heisch, upon the subject, and having mentioned the 
| results and conclusions arrived at by those who had pre- f 
ons interested themselves with the subject, Mr. Roscoe 
Ned that all the letters received from the medical men in 
| Styria agree in acknowledging the general prevalence of a 
: belief that certain persons are in the habit of continually 5 
F taking arsenic in quantities usually supposed sufficient to : 
þ Produce death, Many of the reporting medical men bad no 
Aerience of the” practice ; others deseribe certain cases of 
a eating which have not come under their personal 
notice, but which they have been told of by trustworthy 
| people whose names are given; whilst others, again, report 
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12 


upon cases which they themselves have observed. Profess 
Roscoe proceeded to bring forward, in the first place, eVideng 
bearing upon the question, —Is or is not arsenious acid, gr 
arsenic in any other form, well known to, and distribute 
amongst the people of Styria? He said that he had revel 
6 grms. of a white substance forwarded by Professor Gotti 
in Gratz, accompanied by a certificate from the dixtrict judge 
of Knittelfeld, in Styria, stating that this substance nx 
brought to him by a peasant woman who told him that de 
had seen her farm. labourer eating it, and that she gave it y 
to justice to put a stop to so evil a practice. An ace 
rate chemical analysis showed that the substance was pur 
arsenious acid. Extracts from many of the reports of th 

medical men were then read, all stating that arsenious acl 
called * Hidrach ” by the Styrian peasants, is well known an 
widely distributed in that country. The second quextin 
to which Mr. Roscoe sought to obtain an answer was, whether 
arsenic is or is not regularly taken by persons in Styri 
in quantities usually supposed to produce immediate death? 
The most narrowly examined, and therefore the most interes: 
= ing case of arsenic eating is one recorded by Dr. Schiler 
In presence of Dr. Knappe, of Oberzebring, a man thirty 


years of age and! in robust health, eat, on the 22nd Februar 


5 1860, a piece of arsenious acid weighing 44 grains; and, o | 


the 23rd, another piece weighing 52 grains, His urine WE 
| | carefully examined and shown to contain arsenic; on the 
24th he went away i in his usual health. He informed Dr 
: Knappe that he was in the habit of taking the above quant. 
ties three or four times each week. A number of other cas 


witnessed by the medical men themselves, of persons eating 


dea 


die 
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: nu were then detailed. Dr. Holler, of Hartberg, says 
| that he and other persons, named in his report, guarantee that 
| they are together acquainted with forty persons who eat 
arsenic; and Dr. Forcher, of Grätz gives a list of eleven 
people in his neighbourhood who indulge in the practice. 
professor Roscoe did not think it necessary to translate the 
reports in extens0 ; he gave extracts containing the portions 
© immediately bearing upon the two questions at issue, and 
deposited authentic copies of the original reports with the 
B Society, for the purpose of reference. He concluded that 
decixive evidence had, in his opinion, been brought forward, 
2 not only to prove that arsenic is well known and widely 
| dbbstributed ! in Styria, but that it is likewise regularly eaten, 
for what purpose he did not at the moment investigate, in 
quantities N considered sufficient to produce immediate 
Led. „ nd as 2 8 

E I the course of the conversation, after the Paper was read, 
q Dr. CL mentioned instances in which large quantities of 
arenic had been preseribed for various diseases, with benefit. 5 
uv as a valuable medicine, but if taken for other purposes it 
| would produce most pernicious effects. It was a practice in 
| some parts of the country to give it to horses to improve the 
Sleckness of their coats. | 

Mr, RaxsoME confirmed the observation of Dr. Clay, and 
Stated that he had long ago drawn the attention of the Society 
1 to the fact that sulphuric acid manufactured from arsenical 
ö hyntes contained arsenic, and that this acid being employed 5 
1 in the manufacture of various articles used as medicine, and 
even as {ood, these likewise contained the poisonous ingre- 


: = He had found it even in flowers of alpha. 


14 


Mr. Pochix and Mr. Huxr remarked that the «fe, j 
breathing the vapour of arsenious acid produced in 9. 
smelting of ores were not so injurious as might be expeetel 
occasionally, however, the workmen had to be take, of 
the particular work for a short time, until the POISOn91 
effect which manifested itself by eruptions on the face hy 
disappeared. = | 
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Ordinary Meeting, Neri 13th, 1860. 
: b. PAIRBAIRN, F.R.S., de. Vice-President, in the Chair. 


The CHAIRMAN made some obvervations respecting experi- 
ments conducted in the Dukinfield Coal Pit, for the purpose 
bor determining the rate of increase of temperature below the 
E orth's surface. He stated that from these experiments a 
mean increase of one degree Fahrenheit for every seventy-one 
feet had been arrived at; and-he promised on a future occasion 
to communicate the details of the determinations. | 


V Paper was read by Mr. BaxENDELL, F. R. A. S., entitled, 
„On a System of Periodic Disturbances of Atmospheric 
Pressure in Europe and Northern Asia.“ 
Whilst engaged some time ago in an investigation of the 
3 phenomena of the general disturbances of the atmosphere, the 
E Author had been led to conclude that moderately accurate 
E determinations of the sums of the oscillations of the barometer, 
| for given periods, at different places on the surface of the 
earth, would afford valuable information respecting the nature 
ol these disturbances, and, at the same time, throw additional 
1 ke upon the causes by which they are produced. Determi- 
E nations of the sttical element of mean pressure are obviously 
ol very limited use in an inquiry of this kind; but notwith- 
| waning the importance of the subject, meteorologists have 
1 hitherto generally neglected to ascertain, even approximately, 
| the values of the dynamical element as represented by the 
sums of the oxcillations of the mercurial column. In none of 
de many volumes of observations which i issue from the public 
Observatories of this country and the continent has the Author 
3 Seen any attempt made to deduce the values of this 
element. | 


poor ins Tir & PuiL. Soctery—No. 4.—Sx8810N, 1860-61. 
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Accurate absolute values of the barometric dynamiea £ 
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ment can, of course, be obtained for those places only when i 405 
hourly observations are made; but as it appeared t the W 


Author that good comparative values would be quite suficey bee 
5 for the general purposes of his inquiry, he decided * 8 J 


445 
his attention, in the first instance, to oscillations derived n Neal 
observations made once a day only. By this plan the regie Mil 
diurnal oscillations are completely eliminated ; the results y; and 
adapted for very fair comparison with each other; an ; "ten 
greater number of sets of observations become available fh | pri 
the purposes of the inquiry. This method has according) Jar 
been employed in the discussion of a very considerable number firs 
of observations made at various places in Europe and A, yes 
and a table is given showing the mean monthly and ami tb. 
sums of the oscillations of the barometer at seven stations l mo 
| Europe and six in Asia as derived from observations extending cot 
over periods varying from six to fifteen years. It is, howerer, See 
remarked, with reference to the results given for Greenwich, 
that as the individual observations of each day at Greeuvic or 
are not given in the published volumes, these results are derivel Lie 
from the daily means, and not from single daily observation, WF *% 
as in all the other cases. Diagrams of the curves laid dow WW 
from the numbers in this table accompany the Paper. A m 
these curves show a principal minimum in one of the threc Je 
summer months, J une, J uly, or August; and in many of them ve 
there is a second minimum in one of the two winter months m 
January or February. With respect to the two maxi : I 
which occur between these minima, it is Shown that the inter 3 { 
val between their summits gradually increases as we advan 
from the eastern to the western stations. _ Thus, at Nertchins 5 
61 197 N., 119 36“ E. * the first maximum occurs in! the 5 
middle of April and the second in the second week of Nove | : 
| \ 


her, the interval being nearly seven months; at Barnaou 
(539 20“ N., 83 57“ E.) the first maximum takes place i. 
the middle of March and the Second in the middle of Novenr 
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her, the interval being eight months; at Catherinbourg (56® 
* N., 602 35“ E.) the first maximum occurs in the second 
"ek of March and the second about the second week of 
December, the interval being nine months; at Tiflis (40 42“ N., 
244% 505 E.) and at Lougan (489 35” N., 39 207 E.) the inter- 

"val is also about dine months; at Stockholm, and also at 
Milan, the first maximum occurs in the middle of February 
; and the second in the middle of December, the interval being 
ten. months; but in the British Islands there is only one 
Wo maximum, which occurs about the second week of 
January and which appears to be formed by the union of the 
first maximum of one year with the second maximum of the 
year preceding, the interval between the two maxima being 
tielbe months. It is evident, therefore, that these maxima 
more across the two continents in opposite directions, the 
course of the first being from West to East and that of the 
econd from East to West. 

As the apparently compound maximum of January i is not 
3 greater than either of the separate maxima, the Author con- 
| iders it very probable that both maxima are produced by the 
ame disturbing cause, such disturbing cause taking its rise 
in Eastern Asia in the month of November, and gradually 
moving westward until it arrives in the British Islands in 
| January; then reversing its course, it returns with a diminished Y 
| velocity to the region of its origin, where it arrives in the 
© month of April, and afterwards rapidly disappears under the 
: ; | influence of an increasing temperature, to re- appear later in 

the year on the return of a low temperature. 
Ws the times of first appearance and of final disappearance 
2 of the disturbing cause in Eastern and Central Asia, corres- | 
| pond very nearly with the times of the breaking up of the 
2 mons00ns in the China Sea and Indian Ocean, it is considered 
= probable that the two systems of phenomena are directly 
b connected with and dependent upon each other. 


Attention | 18 daun to a very decided convexity of nearly 
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all the curves in the month of October, indicating the open. 
tion of a secondary disturbing cause acting during that mom 
over the whole breadth of the two continents. 
In concluding, the Author remarks that the first applica, 
of the method he has employed appears to be due t J 
Dalton, and that the only other application of it which he 1, 


yet met with is in Mr. Broun's very able discussion of th 


Makerstoun observations. 

At the conclusion of the Paper, Mr. Rohr. W or 
expressed the high opinion which he entertained of the | impor. 
tance and value of the observations brought forward by M. 
Baxendell, as forming a new step in the method of discussg 
of the disturbances of atmospheric pressure in which a defuit 
mode of measurement was adopted. He knew, from his om 
experience, how laborious such an investigation was, involving 
as it did, many scores of thousands of numerical operations 
It was important to understand that the observations us 
by Mr. Baxendell were those published by some recogniel 

meteorological institution. 

The CHñAIRMAN remarked that the Payer just read afford 

: striking proof of the great value of the Society's library « 
reference, which was fast becoming one of the most complete 
in the country. Without the help of the library the collection 
and arrangement of all these observations would have been 


ES impossible ; and he strongly i urged the members to assist 1! 


rendering more effective so important a part of the Institutio! 


5 


a 
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Ordinary Meeting, November 27th, 1860. 
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Dr. J. P. JouLs, President, in the Chair. 


4 4 A Paper by Thomas Moftat, M.D., F. G. S., F. R. A. S., 


i Hail and Snow Showers, and the Electric condition of 


the Atmosphere,“ was communicated by Mr. BIN N EV. 


| years bear out the truth of the observation. 


| t the above diseases, and upwards of one thousand observations 


: of the electrometer, i is given, showing the per centage of hail 


and the times that the air was positive and negative with 


1 Showing that the number of cases of disease increases with 


— ER00mmbINGS—Lie, & PHIL. Som T—No. 5,—SESSION, 1860-61. 


On the prevalence of certain forms of disease in connection 


In 1852, while deducing results from the meteorological | 
Pons of the two previous years, the Author observed 
that an intimate connexion existed between falls of snow and 
3 hail and diseases of the nervous centres, such as apoplexy, - 
| epilepsy, paralysis, and vertigo ; and the results of eight more 


A table formed from two hundred and thirty-six cases of : 


and suo showers, the cases of diseases of the nervous centres, 


ö each wind. From this table it appears that with the wind 
bon the N., N. E., E., and S. E. points, which the Author 
1 calls the SNOW Points, the per centage of hail and SNOW 
1 ghowers is 23*2; of cases of apoplexy, &e., 36*7 ; of positive ; 
| electricity, 27-0; and of negative electricity, 34 I; while with 
| the wind from the hail points, _ S. W., W., and N. W., the 
1 per centages are respectively 76 6, 65*7, 726, and 67:5, thus 


| the frequency of hail and snow showers and the consequently 


that it would then appear that negative electricity plays u 
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increased frequency of the alternations of positive and negatin 
electricity. 
| All observers agree that the air is negative on the approach 
of great storms, and negative or alternately negative wy 
positive in unsettled weather, and the Author remarks that 
such storms are almost invariably accompanied by conyulgje 
S diseases, or diseases of the nervous centres in some form; and 
in support of his statement he quotes many cases from hi 
notes of the storms of the last twelve months, but More 
; particularly the succession of gales which occurred from th 
| 21st to the 30th of October, 1859 (in one of which th 
“Royal Charter” was lost), the gales of the 25th, 26th, ai 
27th of May last, which were accompanied with frequent hai 
| $howers; and those of the 24th of August and four following 


days. Other forms of disease accompany such atmospheri 
conditions, such as premature uterine action, epistavis and 
diarrhoea, with vomiting and cramps ; and cases of this clas 
are quoted by the Author from his notes; and he remaks 


ö important part in the above atmospheric conditions ad 


5 morbid actions. After describing the electrical phenomen the 

£7” continued heavy rains, and of thunder storms and hea Ba 

showers of hail and snow, the Author observes that as tt obe 

5 electrical tension of the elouds which produce these $torms abe 

5 and Showers is always strong, it must have a coercive force thi 
upon all bodies at the earth's surface; and that as, according 

to our notions of electrical action, the moment the influence | 4 

of the inducing body is removed, a re- arrangement of ti ö for 

© A 


On” electricities i in the induced body takes place, we cannot wel 


avoid the conelusion that during the period of induetion, # 1 
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3 tf 


g GC. FE re-arrangement — the rebound — the back stroke 
decurs, some important action must take place in the organic 


from long series of observations it would appear that there 
is an intimate connexion between hail and snow showers, 


formed under the influence of opposite electrical conditions, 
and concludes by suggesting the means of putting this 
© opinion to the test of experiment. 


MICROSCOPICAL. SECTION. 


November 19th, 1860. 


J amination. 


forces, such as the nervous and the muscular. Cases are 
quoted in illustration, and the Author then remarks that 


gormy weather, atmospheric electricity, and certain forms of 
fisease ; and he ventures to add that hail and snow are 


: : A Letter was read from Mr. R. D. Darbishire, relative to 
dhe deposits from the raised sea bottom found at Capell 

} Backen, Uddevalla, near Gottenburg, in Sweden. He 
1 observes that © the hill side from a height of about fifty feet 
above the level of the sea to that of about two hundred and 
bir) feet, consists of layers of fossil shells, varying from ten 
e thirty feet thick, alternating with beds of more or less 
ars gravel and elayey sand.“ Mr. Darbishire contributed, - 
| for the use of the Members, a pareel of washings from shells, 


Al 
7 and a box containing dry sieved seil for mieroscopieal i 
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A 4 was read from Mr. John Wen of Cut 
Bank, describing his method of washing and mounting ei. 
careous and silicious shells, dry and in balsam. Mr. Heyy 
also presented to the Members of the Section, for mounting 
a plece of Injected . 


A Paper by Mr. J. B. Dancer, F. R. A. Bu; Was read, 


6c On cleaning and preparing en obtained from SOun(ing; 
and other sources. Y 


The Secretary exhibited a portion of sea weed from th 


Gulf Stream, in which were found a few diatoms, remains « 


entomostraca, &c., contributed by Mr. | A. da S. Lima, ( 
London. | 
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Ordinary Meeting, December 11th, 1860. 
Dr. J. P. JovLs, President, in the Chair. 


Pe. Fannarnn brought before the meoting four specimens 
. Submarine Telegraphie Cable, as constructed by Messrs. 
Hall and Wells. This cable has a copper wire insulated by 
© india rubber in the centre for the transmission of the electric 
cCourrent. Outside of this are twenty longitudinal strands of 
"hemp steeped in pitch and cork dust, and eight steel wires 
braided together with twenty-four strands of hemp saturated 
with Stockholm tar. The specific gravity of the cable in sea 
F water is 1.4 and its weight in air 0.82 ton per mile. 
EF The length that would break with its own weight when sus- 
} pended i in sea water is 10,810 fathoms; its tensile strength 
being 2.875 tons. Dr. Fairbairn presented an account of 
© experiments which had been made on the elongation of a 
sample of the cable twenty feet long by the application of 
different tensile forces. With a force of 4,480 Ibs. there was 
an elongation of half-an-inch, and after the weight had been 
removed the cable was found to be permanently stretched 
$ ths of an inch. With a force of 6, 440 Ibs. the cable broke | 
| after having stretched H 5 inches. 


Professor RosCoE explainad the recent discoveries by 
| Bunsen and Kirchoff of the lines in the spectrum produced by 
| various substances when ignited in the flame of a laboratory 
| lamp. He exhibited beautiful chromo-lithographic drawings 
oe the spectra produced by lithia and various other earths 

ZH and alkalis. Lithia, which had formerly been supposed to be 

I avery rare earth, was by this means proved to be one of those 

© most extensively distributed. Professor Roscoe stated that 
| Bunsen had, by this new and most delicate system of analysis, 
3 been led to the discovery of a new metal which was present 
IF ina mineral spring in so small a quantity that twenty tons 
BZ had to be boiled down to obtain 250 grains of the metal, 


- - PhoopeoNGs—Liew, & PRI. Soc No. 6.—SES*10N, 1860-61. 5 
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A Paper was read by the Rev. W. N. Morxswonru, M.A, 


entitled, „On the Origin of Species.“ 


The Author of tlie Paper stated that he was Belle the 


advocate nor the antagonist of Mr. Darwen's theory; but that 


he wished to point out the futility of some of the argument 


Which had been made use of against it, to suggest some 
additions which he thought necessary to give it completenes, 
and to ask for it that it should be considered in that spirit gf 


Philosophical calmness with which | it had been 8822 by it 
Author. 8 


After giving a brief sketch of Mr. Darwen” 8 lens: for the 


purpose of keeping its more salient points before the minds of 

| the audience, and to enable them to follow the remarks he was 
about to make on it, he pointed out the difficulties which had 
given rise to it, and the classes of facts which it aimed a 
_ explaining. He showed that, regarded as a scientific hypo- 
I thesis, it possessed a value which was altogether independent 
of its truth or erroneousness, and that the discussion of it 
would in all probability lead to important scientifie results, 
whatever might be the ultimate fate of the hypothesis itsel. 
He then proceeded to consider some of the objections which 
had been made to it; but the greater part of the Paper was 
devoted to the purpose of pointing out, at considerable length, 
the influence which changes in the conditions of existence 
must have in producing variation. He dwelt on the distinction 
between variability and a tendeney to variation, showing the 
former to be a quality inherent in the organised being, aud 
the latter to be generally a consequence of changes in it 
conditions of existence; and he quoted some passages from 
Darwen's work to show that in this respect the theory was 
defective and required further elaboration. He concluded by 
expressing his entire approval of the rule of the Society which 
P prohibited the consideration of the theological bearings of the 
question, a rule which he regarded not merely as a regulation 


of wise pupodiencys but as the embodiment of a great principle 


w 
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W.mely, that the intrusion of Seriptural considerations into a 
Scientific discussion is as theologically wrong as it is scientifically 
mischieyous—that it is our duty to investigate the Creator's 
Forks with the utmost freedom in every direction, without 

entertaining the slightest dread that our inquiries can ever 
prejudice the moral and religious truths that are contained in 

His word. He reminded the Society that truth can never 

injure truth, but only error; and that we might, on this 
zubject, use the words which Galileo employed in replying 

to objections precisely similar in their principle to some of 
those which Mr. Darwen's theory has encountered. Quin 
FJ ipsd philosophia, talibus disputationibus non nisi beneficium 
| recipit, Nam si vera proponit homo ingeniosus veritatisque 
b amans nova ad eam accepio fiet ; sin falsa, refutatione eorum 
. proes tanto magis stabilientur.” Galilœi Syst. cosm., p. 42. 
Alx interesting discussion took place, in which Dr. Fairbairn, 
ö Dr. Clay, Mr. Binney, Mr. e Mr. Francis, Mr. Hull, 
aud others took part. 
Mr. Hou, F. G. S., reviewed the och evidence 1 
on the © Development” theory, arriving at the conelusion 
© that on geological grounds that theory was altogether un- 
tenable. At the same time, as far as regards the permanency 
| of varieties, and their consequent establishment as species, 
| the doctrine of Mr. Darwen appeared sound up to a certain 
| point, The distribution of the Brachiopoda, and some other 
& forms, appeared to be capable of explanation on these grounds, : 
but Mr. Hull contended that it was impossible to account for 
I the first appearance of numerous highly organized groups of 


aimals on the hypothesis of natural selection, or any eimilar ; 
| | theory of development . | | 
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' PHYSICAL AND MATHEMATICAL SECTION. 
November 8th, 1860. 


: Mr. Batendell was elected a Vice-President of the Section, 
in n place of the late Mr. e . 


| Mr. BaxenDELL read 2 Paper «On a System of Periodic 
Disturbances of Atmospheric Pressure! in Europe and Norther 
Asia,” 

[This Paper was afterwards read at the Grat) Moot 


of the Society, on the 13th November. ]— See Proceedings 
* | 


| December 6th, 1860. 


Mr. George Mosley v was elected Treasurer of the Section 
N i, n place of Mr. Baxendell. 


Mr. ArkINSON 1 a . entitled « Reiten Ol 


Abnormal Disturbances of the Barometrical Colums at cert 


Seasons of the Year.” 
Mr. Atkinson considers that all the movements in the 
| atmosphere of our earth, which have received the designati 


of trregular, are caused by the reflected or radiated heat of 


the sun, and take place at a very moderate elevation, 80) 
within five or six miles of the general surface level and that 
these apparently irregular movements or shiftings from place 
to place of lighter and heavier air, causing oscillations in the 
barometrie column, are mainly if not wholly due to irregular 
ties of the earth's surface. Had our earth been a globe 
possessing a smooth surface of uniform texture and properties 
it seems clear that the atmosphere would have been de 
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1 N gon by the reflected and radiated heat of the sun, in a manner 
0 much in accordance with a uniform sequence of physica 
effects, that the periodic movements of the gases composing 
it would have been as regular as the planetary motions them- 
* elves, In the northern parts of our hemisphere, it appears 
© by Mr. Baxendell's valuable paper, read before the General 
| \ieeting of this Society on the 13th ult., that the barometric 
E  xcillations are least in amount when the sun is on or near 
me equator. This fact points to the inference that if the plane 


bl the earth's orbit had coincided with the plane of its equator 
the disturbance of the barometric column would have been 
E comparatively small and nearly uniform throughout the year. 


| The coincidence of these two planes not existing, it is found, 
that as the sun retreats from the equator towards the southern 


E tropic, the sum of the oxcillations of the mercury gradually 
© increases for a considerable time, and then rapidly mounts up 
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o fast as to form a prominence in Mr. Baxendell's curves 
resembling a mountain peak. This peak or summit of the . 
dunamical curve” occurs above different points of its axis 
that is, at different periods of time according to some peculi- 
F arity in the position different from the latitude or the 
| longitude—of the locality from which the data for constructing 

| the curves were derived. . NT 5 


Speaking of the northern hemisphere, as the sun withdraws 


© couthward from the equator, less or greater portions of the 
| northern part of the terraqueous surface becomes cooled down 
| gradually to the freezing point, according to various peculiari- 
| 1 ties of substance, elevation above the sea-level, proximity to 
3 the open ocean, or to far-inland mountain ranges, and to other 
| analogous causes. In similar latitudes, from the varying 
| conditions just mentioned, there will exist, side by side, spots 
3 Uiffering, or having a tendency to differ, very much in 
| {<uperature, and where consequently currents of different 
| lenity—set in motion by the constant struggle going on in 

the air to attain a state of equilibrium—will cause frequent 
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fluctuations i in the bree These disturbing causes vil 
in any region, be much increased at the Setting in of wins 
and the commencement of hard frost; for at this erisis a lang 
amount of latent heat will be liberated and will contribute i; 
influence to disturb the equilibrium of the air. A ni 
erisis will occur at the end of winter on the breaking up of h 
frost, and will necessarily be attended with similar reg; 
As the times of these crises appear to correspond in a rematk 
able manner with the times of maximum disturbance of th: 
barometrical column, it seems but fair to infer that a relation 
exists between the causes here stated to be in operation, 
the critical periods just named, and the periodical disturhane 
of the mercury in the barometer indicated by Mr. Baxendel! 
* dynamical curves.” The correctness of this inference, 9 


the contrary, can only be established by future observation d 


phenomena, and the collection of facts, many of them of 
kind seldom thought of hitherto as e elements fo 
155 che solution of problems 1 in eee, | 


1 EP 
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Ordinary Meeting, December 26th, 1860. 


Dr R. Axcus Sarrn, Vice-President, in the Chair. 


Ordinary Meeting 1 8th, 1861. 


7 W. BINNEY, F. R. 855 F. G. S S., &e., Viee-President, 
in the Chair. 


Mr. RaxSOME exhibited and explained the means of obtain- 
ins a photograph, which, although appearing a confused series 
of light and shade, yet, when reflected from a poliched cylinder, 
yas a beautiful picture. | 


Dr. Crace Calvert brought under the notice of the 
Society an interesting communication made to him by Pro- 
| fessor Arnaudon, of Turin, to the effect that oxalate of 
ammonia completely modifies the action of yellow prussiate of 
| potesh when mixed in solution with a salt of peroxide of iron. 
Thus, if oxalate of ammonia be added to this metallic salt, it 
will give no prussian blue when a solution of yellow prussiate 
of potash is added; but on the addition of an acid, prussian 
blue is immediately produced. The knowledge of this fact 
| may be interesting to calico printers, as it will give them the 
means of easily producing prussian blue on their fabrics. To 
attain this desirable end, the printer will simply have to pad 
| his fabric through a mixture of persalt of i iron and oxalate of 


ö ammonia, dry, and print a an acid where he wishes to produce 
| the blue, | | | 5 


; After Dr. 


Calvert bad made a few u more we on this 
3 Mbjeet he stated that he had lately examined Several varieties 
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of snuffs, which he had found to be more or less i impregnatet 
with lead compounds, especially the black rappee, and he 
found on further investigation that the presence of lead wa 
due to the corrosive action of the snuff upon the lead foil U86( 
for packing it. He also stated that it was his intention i, 


examine several other substances usually packed in lead foil, 


and that he would lay the results of his observations bet. 


the Society, as he thought it highly desirable to make thy 


"public aware of duch sources of i injury and to induce manufac. 


turers to adopt means to avo od inflicting this serious evil oy 


their consumers. 

Dr. Calvert concluded by dating that he had been engage 
i for the last few months in investigating the action of the 
Manchester Waterworks water on various kinds of Jeadej 


pipes, and that he was arriving at such results as would Show 


the necessity for serious consideration on the part of the 


_ inhabitants of this city with respect to the evils arising from 
the introduction of the water into cheir dwellings through 


- leaden pipes. 


Being requested by the Chairman to give his opinion, 
, Dr. Ax Gus SMITH said that he had never found any 
Manchester water which had passed through lead pipes to be 
entirely free from lead. At the same time, the quantity js in 
almost all cases 80 small that, as far as we know, it can 
produce no bad effects, and 18 practically equal to nothing, 
5 There i is, however, a great difficulty 1 in knowing \ what is hurt- 
i ful ; medical men had not settled the point. Persons Said 10 


D taken 
be suffering from lead puralysis were known to have ta 


water with as little as one-hundredth of a grain of oxide 0 


lead per gallon, whereas it was considered generally not ie 


* 
$i 
24.4 
WL 
» 
n 
I. 
* i 
A . > 
3 
I 3 
_—_— 
__ " = 1 - 
=__ a , 
r 
* q 1 . 
2 LINE” . 
. 5 
* 
Sag 
y 2 


„ hurtful until it contained one-fortieth of a grain. We 

. little idea of the extreme susceptibility of some persons, 

a and it is better to avoid lead as much as possible. Short 

Jead pipes may be used without fear in Manchester, especially 

| it the water which has stood over vight be thrown away. 

„ Long lead pipes should be avoided, and lead eisterns are 
extremely dangerous, especially with soft waters, including 
Manchester water. (Here, instances were given.) Soft water 
dissolves lead more readily than many hard waters, and if the 

| | hardness be due only to the earthy carbonates, the lead becomes 

© coated instead of being dissolved. But if the hardness be 

: que to chlorides or nitrates, the water dissolves lead much 


] more rapidly than pure water (referring to what he had 


EF written on this), He gave an instance of water from a cess- 


pool obtaining, by oxidation of its impurities in a porous soil, FF 
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[ much nitric acid, which, along with the chlorides always 
1 found in such cases, caused the adjacent water, when drawn up 
by a lead pump, to have a very strong taste of lead salts. It is 
b remarkable that this water was drunk for some years, but 
1 ultimately eaused the death of two or three persons. It is a 
mistake to suppose that pure water dissolves lead more than 
} | all impure waters. Some very pure natural waters dissolve lead 
imply because they contain chlorides, although in small 
: | quantities. Such waters sometimes come from clay slates and 
3 Similar formations, As to peaty water, it was of two kinds, 
4 vecasionally acid, with some action on lead, but 1 in most cases 
E alkaline, the peaty matter not dissolving lead. Some lead pipes 
I were more easily affected chan other. Dr. Smith gave an in- 

1 tance of a lead pipe, nearly an inch 1 in thickness, with holes 
q pterced through the sides i in various places by the action of the 


E wa | 
3 (er; others are much more equally corroded. He had spent 


1 artificial, on which the geological surveyor depends for hi 
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a long time in obtaining a suitable coating for lead to Proter 
the water from its action, and had not quite succeeded; h. 
he had given his results to a friend, who had gone funky 
and, having obtained great success, patented the proces 
However, he was told that no one would buy lead pipe, ; 
the kind, as they cost half a crown per ewt. more than tl 
ordinary ones. People complain of evils which they ref 
to escape from. It 1 is, however, better to avoid lead than l 


avoid pure water because of its action on lead. 


A Paper was read 75 Mr. EpwaRD Hort, F. G. S., a 
the nature and objects of Geological Surveys, with speciy 
reference to the progress of the geological Survey of Lang 
shire and Cheshire. 


After describing the various sources, both natural wi 


conclusions, and according to which he is enabled to trace the | 
boundaries of the formations, the author went on to obsente 
5 that, 80 generally is the value of such surveys recogniS, 
that the governments of nearly all the most civilised nat 
had undertaken their support. Amongst others, France 
5 Belgium, Germany, Russia, the States of North Ameri 
; the British Colonies, | as Canada, New Columbia Indi, 
; Australia, and New Zealand. 
The Author chen explained io some details regarding the map 
7 of Lancashire 80 far as they had been completed by the Ger 
logical Survey of Great Britain, Specimens of these maps 
both of the one. inch and six-inch scales, were | exhibite t 


the Society i in the course of the evening, 
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1CROSCOPICAL SECTION. 
December 17th, 1860. 


w. Read, of the Admiralty, and Dr. Wallich, who accom- 
panied t the former in the Bull Dog, in the late expedition to 


the North Seas. Dr. Wallich kindly presented to the Section 


a few copies of his pamphlet on“ Life in the Deep Sea,” now 
circulating amongst the members. 


A Letter was also read from Captain M. F. Maury, of the 


U.S. Navy, promising to supply envelopes for soundings 


1 amongst the sperm whalers and other vessels trading to the 


Mm Prcitic Ocean, de. 


Specimens of inerustations from the boilers of the steamer 


| Edinburgh, trading from Glasgow and Liverpool to New 


© York; from the Steamer Rhone, from Liverpool to Venice, 


© Trieste, &c.; and from the steamer Minko, from Liverpool to 
| Lishon and Oporto, were received from Mr. W. A. Hayman, 
of Liverpool, The incrustations are as hard as marble, 


A breaking with a erystalline fracture, and showing, by different 


coloured Strata, the crust obtained from harbours and from 


dhe open sea. Mr. Dale stated that the component parts of = 
Z the i incrustations are sulphates of lime, magnesia, &c.; he 
3 recommended maceration in bicarbonate of ammonia to obtain 


calcareous Shells, and in weak acids or muriate of barytes to 


examination, 


Letters were read from Sir Leopold Me. Clintock, Mr. J. 


BY obtain silicious shells. Various members took specimens for 


. 
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A Letter was read from Captain Andersen, of the Cuny; 
steamer Canada, from Liverpool to New Vork, » ACCOMpaniy 
specimens of the soundings taken during his last voyage ac 
the Atlantic. Captain Andersen was kind enough to gy 
the soundings by post from Queenstown, by which me; 


they arrived just before the meeting. 


Mr. W. H. Hxrs, of Hazel Grove, exhibited his nenh 


invented Kaloscope, by means of which he obtains refs 
and reflected light of different colours at the same time uy 


objects under the microscope, producing beautiful effects 


some cases. 


15 n 
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Quarterly Meeting, January 22nd, 1861. 
Pr. J. P. Joux, President, in the Chair. 


* The following gentlemen were duly elected as Honorary 
| Nenbers:—Wilhelm Haidinger, Director General of the 
J. R. Geological Institute, Vienna, and Professor James 


= Sylvester, M.A., F.R.S. 


© As Comeponding Members:—Professor George Buckland, 
of University College, Toronto, and Professor Joseph Henry, 
| Secretary of the Smithsonian Institute. 


As Ordinary Members: — William Henry Fisher, Rev. 
omas Buckley, M. A., Simon Pincofts, Rev. G. H. 
ile Anson, M. A., Professor R. B. Clifton, B. A., John 
bac Perring, William Radford, Thomas Alcock, M. D., 
Charles O'Neill, George Parr, jun., John Curtis, James 


Lende, and Francis Preston. 


Erbe new rules were Submitted by the Connell; 
It was moved by Mr. BIS x RT, seconded by Mr. MacLuke. 


| and resvolved—** That the rules proposed by the Council be 
ed! in place of chose hitherto i in force.” 
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\ICROSCOPICAL SECTION, 


January 218t, 186 1. 


= 


— ————— —— 


Sf 
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| Meter were read by the SecreTary from Professor 
| ler and from Mr. W. K. Parker, respecting soundings. 
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Mr. Hevs, of Hazel Gore: feud a Paper " On the Kul, 


scope, his newly invented instrument for the use of eo 


light in the examination of objects under the mieroseg; j 199 
This the Author effects by two sets of four dises cache A 
differently coloured glass, 24 inches in diameter, mounted h | » 
a stand 12 inches high, one set of which is placed ety, | obj: 
the light and the bull's eye condenser, and the other hetx, IE 001: 
the light and the mirror, underneath the stage, each (i fro 
having an independent motion, 80 that the light can þ; | | 
transmitted through one or more of both sets at the san nec 
time; when the object appears of the colours refracted dt | con 
reflected through the discs. 5 _ 
One of the important uses of the instrument is the protee | | 
tion of the eye from i injury occasioned by the use of com e 
artificial light. e 0 
Many objects which 5 not polertse, by the along a [ be 


made to disclose the beauties of polarised light; for intauc 


the anthers of the mallow, with their pollen, when viewed hy | 
means of red light below the stage, and at the e tin : bu 
green light (the complementary colour) through We 1. WE 0 
denser, appear of a beautiful green colour « on a rech or Clu | Wl 
5 ground. | TER Fr 
The Author observes that some objects, viewed bj Nee 
means of the kaloscope, appear in Such relief that they miyit 6 * 
be supposed to be seen through a stereoscope; these , * 
anthers, jointed hairs, oil-glands, and vegetable ceilons 4 
= general. The calyx of the moss-rose is alluded to, und! * 
ordinary illumination, as a mere entanglement ok fibres i 
dark beads; but by this method it is transformed into = . 
e branch, with glittering glands at its xtremitie | | A 
Seections of wood, spines of echini, &c., will be found © = 
| beautiful as with the polariscope ; ; but, by another arrange . 
ment, details are brought out not observable with the latte 1 
the Stage TH 


instrument. A black surface being placed below 
T. Al. 


| DTD 
coloured light is N very obliquely from the mirrot, Z 
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0 complementary colour through the condenser; hairs on 
the edges of leaves, petals, and filiments of stamens, &e., then 
* 25 lominsted by the li ght of the condenser of one colour, 


and fringed with the opposite colour on an intensely black 


ground. The Author gives a list of the botanical names of 
objects adyantageously illuminated by this method. A single 
eoloured dise may be also used to advantage with white light 
from the bull's eye lens. Details of structure are observable 
by means of this instrument, which the Author observed are 


inconspicuous without its aid, and thinks that its efficacy in 
* connexion with such a variety of purposes, cannot fail to 


render it of value to the scientitic observer. 


The reading of the Paper gave much satisfaction to the 
ben of the Section, and it was resolved to communicate 


the same to the Society, with a recommendation chat it Should 


be printed in extens0 in its Memoirs. 


The Secretary read a Paper, On Preparing Objects 
pound in Soundings,” and described Mr. Dale's process for 
dixpozing of the tallow by means of highly rectified benzole, 


lich is most effectual. The benzole (called benzine by 


French chemists), being recovered, to be used again as fast as 
E required for a dozen filters, each with its specimen in process 
it the same time, with only trifling loss from evaporation. 


This Paper, and one by Mr. Dancer, on the same subjeet, - 
were ordered to be printed by the Section, tor eirculation 7 


3 amongst Its members, 


Bnorurns presented to the" Section a very old 
2 a date unknown; he also exhibited the actinophris | 


3 eichorni, melicerts, Sea weed with lipraria &e. 


Mr., 


q specimens 
Veeqle 
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Haves; of Dayyhulme, presented three mounted : 
of the wire worm, and a number of dissecting 
$ for the use of the members; he also exhibited | WO 
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mounted fly, one of the Panorpide, which he states feeds u 
leaf. rolling caterpillars. The proboscis and feet of the ins 
are peculiarly adapted for dragging its victims from ne! 
concealment and holding them whilst extracting their jug, 


the feet being provided with combs similar to those of th 
Spider. 


Mr. R. D. DaiBrotitce presented & a quantity of mud, K. 
| from the washings of $hells rom the” raised sea bottoms g 


Udderalla 1 in Sweden. = 5 de 
| me: 
r 6V́!,!b 8 | ma! 
Mr. Dancas ii a new 3-inch object glass, vit. 
large and flat field of view; also specimens of gold quart 
from Wales large curculia, and other objects. 
Mr. WraLlLty exhibited some specimens of injectiu 
obtained from Germany, which were considered the best yo 
exhibited. 8 1 I 
Mr. Larhau exhibited various specimens of sand aud wi . 


from the East Indies, portions | of which were distribute 
ee the members. . 


| foi 
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ordinary Meeting, February 5th, 1861. 
J. C. Dysn, Esd., Vice-President, in the Chair. 


Mr. Joux Cunxis communicated his observations of the 
fall of rain in the years 1860, 1859, and 1858, and compared 
them with Dr. Dalton's average for 47 years, and with the 
mean of the last 72 and 75 years. The following is a sum- 
mary of the results: - | 


Average from 1794 to 1860 „* „eee 92552525536 8 40 inches. 


„ e eee „ 
7n7n)7)VCCCCCCCò“L ß. ronntt onde cn BO LTHG G5 
--Dalton's from 1794 to 1840 r ach ace” en . 35.523 „ 
Ol neg, 71... era BOWS 
POE SBS So ͤ ͤ T Rn 

5 ONE GS i S090 


E Comparing the last year with 1859 it was found that 


The number of rainy days in 1860 were 28 days above that in 1859. 


* The amount of evaporation „ was 0:92 inches below + „ 
The mean temperature „„ was 8:13 degrees below „ 
Tube highest temperature in hade „ was 9˙7 degrees below „ 
The lowest temperature in shade „ was 19*9 degrees below „ 
Tue bighest temperature in sun „ was 6˙0 degrees below © ,, 
The lowest temperature on grass „ was 19.9 degrees below „ 
The mean of barometer ” was 0031 inches below * 
The number of days of snow 


0 


were 8 more than „* 


Dr. Cnacn Calvxnr stated that in consequence of having 
und lead in snuff packed in leaden cases, he had examined 


. chicory, &., but without discovering lead in them, which 
e attributed to the protection afforded, in some instances, by 


the interposition 


of paper between the article and the leaden 


esse, and 5 ; 5 
| and in others to the absence of sufficient moisture to 


Promote chemical action. 
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One of the medals struck on the occasion of the Coronation 
of the present King and Queen of Sweden, presented to the 
Society by the University of Christiana, excited much adm. 
ration on account of the excellence of medallurgy it dis 


5 played. 


A Payer „On the Kilownpe.” he Mr. W. II. Nen was 
read by Mr. GeonGE MosLEV.— This Paper was communi. 
_ cated by the Mieroscopical Section, and an abstract will 
found in the Proceedings, No. 8, under that head. 


PHYSICAL AND MATHEMATICAL SECTION. 
January Zlst, 1861. 


"Me. MosLey read from the Gibraltar Chronicle of the 8th 
instant, an abstract of meteorological observations taken at 
the Royal Engineers Observatory, Gibraltar, during the year 
1860. From the results given it appeared that while the 
weather in England during the last Summer aud Autun 
had been unseasonably cold and wet, at Gibraltar, on the 

: contrary, it had been remarkably warm and dry. During the 
six months from the 30th of April to the Ist November the E 
fall of rain at Gibraltar bad been only 1-237 inches, whilst at 1 nic] 
Manchester, according to Mr. Vernon's returns, it had bee! 1 


221858 inches. It was also remarkable that the maximu el 
degree of humidity of the air at Gibraltar, as determined 1 © the 
"the usual way by the wet and dry bulb thermometers, 0 © $1 
eurred on the 30th of September during the long perl xX 


of drought. The average fall of rain at Gibraltar, from 
- eight years“ observations, is 41: 2 inches, but during 1860 the 
amount collected in a gauge on the ground was only. 3470 
inches, and in a gauge 25 feet above the ground 32-398 inches = 
The mean pressure of the atmosphere for the year, at 50 feet 4 — 
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Ws mean water level, was 30-001 inches; the mean tem- 
1 be ature, 64*9; and the mean dew point computed was 57. 


Mr. BAXENDELL communicated the following table of the 


2 fall of rain at the Flosh, Cleater, near Whitehaven, during 


g, 


Vociety:— 


————— 
—— — 


| | 12 
| 1858. 189. | 1860. 


! — 
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de last three years, drawn up from observations made by 
omas Ainsworth, Esg., a Corresponding Member of the 


; February... 
"March e 


January. coo. 405: 


6 „ „„ „„ „% 


„ 
August ...; 


r 


September 


Oetober ...; 


0469 
3665 
2579 
5689) 
92230 


4000 

3157 

5367 
6:610 


3495 5:415 


7:672 


2647 
5+0:30 
2:527 


8660 | 
2 
nn 
6:650 - 
9*():30 


9*1:22 


U 
2 
4˙3 
Noremberr 1-400 4˙7: „ 
December | 46659 4:120 -.5*610 


— — 


— — — 


Total 5 41:78) 50:099---..-]* . $3:804- 
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3 b relative. lengths of ordinates laid off from a line representing 


ervations, and Observations of the Temperature of the 


= rom Gibraltar to Liverpool, in September, 1560.” 
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Z Mr. BaxkNx DELL, referring to a letter by Dr. Wolf, of 
4 Zurich, inserted in No. 1,289 of the „Astronomische Nach- 
1 richten, on the variations in the frequency of the solar 

1 spots, exhibited a diagram Showing such frequeney by the 
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3 the time, I'reating Dr. Wolf's data by the method of least 
Aduares, Mr. Baxendell had deduced a mean period of 11-086 
e the mean epoch of minimum frequeney being 1732-96. 


Ur. T. Hers read a Paper © On Meteorological Ob- 


E Atlantic Ocean, made on runs from Liverpool to Gibraltar, 
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This Paper was conditored by the Section worthy of being 
printed in the Memoirs, and will be read at an Ordiny 
Meeting of the Society. 
In the course of a discussion whieh ensued on the red cold 
of the sky, often observed as an indication of approaching ha 
weather, Mr. Bixxgy mentioned that Mr. Dancer had short 
him an aurora borealis of a pale greenish white color, which 
when observed through glass upon which moisture had he 
deposited, appeared red. N 
Mr. BAXEN DELL. ie that several fogs, expecalh 
those which had occurred in the early part af the present 
winter, had been observed by him to be luminous, and that 
Mr. Crosse, the electrician, had found any fogs to be highly 
| electrical. 
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Ordinary Meeting, February 19th, 1861. 


Dr. J. P. Jobrx, President, in the Chair. | 


KA Paper was rad by J. C. Dran, Esq., entitled, © Brief 
Votes on the Freezing, Thawing, and Evaporation of Water, 
F on the Condensation of Steam, with a View to ts 
3 e the Cause of those Changes.“ 

ln these Notes the Author merely aimed to place before 
. Society the apparent agency of heat, in the changes that 
Hater undergoes in passing alternately from one to the other 
[ of its conditions of ice, water, and steam, and vice versd ; and 
] that these mutations are caused, by the taking up and giving 
| "out of heat, in its sensible or latent state, by the transitions 
Þ teciprocally from one to the other of those states. The 
1 actual amount of the thermometric heat so passing from the 
WE hatent to the sensible state was given, as taken from the 
© common. tables. On referring to the two ancient theories of 
beat, the one defining it to be, a material element, sui 
3 generis, and pervading matter,” &e. ; ; the other holding it to 
be no other than the motions, mechanically excited in the 
Þ minute particles of bodies,” &c.—it was contended that, by 
| this latter or the“ force heat theory,” the melting of ice by 
© the action of the sun's rays could not be explained, since it 
i not by their force, but by the matter of heat that enters 
and becomes latent in the water. The Author then sub- 
3 ſited that the only s8olution, bitherto offered of the absorption 
| of sensible heat, in water and steam, as latent in these, and 
be re- appearance of the same measure of heat, in a sensible 

] State, by the acts of condensation and freezing, is to be found 
1 in the application of Dr. Black's Latent Heat Theory.“ 
| [ Considering the force heat theory, as directly conflicting 
3 Vith that of latent heat; they cannot both be sustained, and 
the latter stands i in elementary works as an established law 
bi physies, and as it affords a clear explanation of the 
= changes adduced ; it seems incumbent on those who 


= 
5 ee & Pun. Socerr--No. 10. —SBSSION, 1860-61, 
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deny the entity of heat, to account for the alternate eXhibitiqy 
and extinction of the thermometric heat, that is, 
evolved and absorbed by those mutations of water. 

The Author again referring to the long Standing Fo 
trovercies concerning the essential nature of heat, stated thy 
more than one hundred works have been published on th 
subject during the last 200 years, and yet no conclusion has 3 3 
been arrived at, as to the soundness of either of the original i 
theories above cited, nor have any discoveries been made u 
explain the agency of heat, in the mutations of water, due FF 
the days of Bacon and Boyle, with the sole exception a 
those of Dr. Black, which appear to prove its latent tate in 
bodies. And since we have no settled doctrine as to it 1 
essence, we must allow that the Subject is of philosophica 2 
interest, and especially this branch of it concerning latent WW. 
F heat, in defence of which these notes are offered. | ; 
The PresIDeNT said that some very interesting exper- WW ac 
- ments made by Mr. Dyer, many years ago, were in favor of 2 
the dynamical theory of heat, which he believed to be fully 
able to explain the phenomena aseribed by Black to * latent 

heat.” 5 


in fag, 1 ©. 


Ry 8 was read by Dr. R. Axcus Sura, 00 «Ou the 
: Production and Prevention of Malaria.“ 
The Author did not pretend to enter on the who subject 
but to give a few observations which he considered fitted fo 3 
its illustration.— Malaria has unquestionably been proredt . | a 
be caused by the decomposition of organised bodies. If, : 
it must exist to some extent everywhere. By the mode of 
testing the air invented by the Author, every place tried at 
home and abroad was found to have some oxidizable matte 
in it, although i in some this was extremely small. In such 
cases the matter was probably oxidized to a state in which 
—- would be innocuous. This oxidizable matter no doubt 
rises, in a great measure, from vegetation. Vegetation 006 
not merely grow; it dies. This death may be caused by 
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3 = cireumstances, but two conditions are remarkable, one 
Pbere the agents are animals, and the other where the agents 


NH are chemical. Animal life may act in various amounts on 


4 | Pegetation in the soil, from the large vermin to the microscopic 
VR asses. These do not prevent chemical action, on the con- 
u it is probable that they further it exceedingly. 


I the soil will be found alkaline. Soils generally are acid, 
q 1 he Author had shown in a Paper, read in 1847, that in an 
ale, peaty district, cold weather produced acidity in a few 


. elaborately described by Mulder) were incapable of further 
decomposition in the cold, and were thus retained and 


_ = 


Pd in protein, and formed the mass of the substance. 
ke extreme condition of putrescence may be very readily 


Inmonia, for example, more than vegetation will bear. The 


Wand undrained, It i is a swamp of the worst form if the soil be 


Enot very poor; worse, perhaps, than was ever seen in nature. 


Pralaria, We can, then, produce malaria from the soil by 


el by a lower temperature. 


ann goes on in the soil at various rates, and in 
rious ways. In a rich, highly-manured soil kept warm, 


* n 
9 _ e>. 
; 


Wdays. It would appear as if the acids of the mould (80 


Wincreased, | Our great struggle with the soil is to produce 
alkalinity, or at least to diminish acidity, and where most | 
L acids exist we use most lime. Where most alkali exists there 
4 a greater facility for the escape of vapours, such as we 
pose to be hurtful. So far as the vapours of putrid 
Vubstances have been examined by the Author, they have 
bonn indications of containing substances composed some- 
hat like protein, at least the carbon and nitrogen have had 
ons to each other similar, or nearly identical with those 


3 wy in a soil by artificial means; the use of a little : 
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Wubstances putrefy until the whole becomes feetid in the 
Whizhest degree. We have then a soil rich in organic matter 
WSuch a soil would bring death everywhere. It is artificial 


Perg some of its tendencies; and we see by the rapid 
Jacidification of soil, in _ colder weather, Why malaria is 


. 
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As we can imitate malaria of some kinds, so can we * 
imitate the methods by which nature prevents it. The vam 
alkaline soil, moistened, and washed with air and yay 
becomes acid, it sends forth less volatile matter—decgn. 
Position is stopped to a great extent, the matter is preSeryeq 
Cold prevents the action, drainage assists oxidation by a nüt 
active state of soil. By these modes, and others, the Solz 
disinfected by nature, when these do not act sufficientiy we 
may use disinfecting agents. By their means decompogiti 
may be interrupted without fear of diminishing the power gf 
the plant to take up food. By the use of disinfecting agents 
Mr. Me. Dougall had been able to feed sheep and cattle, ai 
retain them in health, on meadows constantly wet by irrigatin 
with liquid manure. The disinfectant used is from the pr. 
ducts of the distillation of tar, the amount required is «mall 
Animal life is rapidly destroyed by it, and chemical decompos- 
tion is staid. All climates can furnish this, where coal lies 0X 
where trees grow. 

It would be possible to en great districts at an extremeh 
small expense. The result would be as certain on a hegt 
scale as on a small one; and it is probable that, in some cas, 

one or two applications would be sufficient, for a long period 
least. By the new state of things, destructive insects woll 
also be destroyed. Although, according to Dr. Me. Cullod, 
: there are many parts of our own islands infected by malari 

most, if not all, can be cured by good attention to vel. 3 
| known agricultural maxims. This new method is expedial 3 
applicable to other countries, and to more violent stages 11 
the disease. The Author hopes to have it tried on extensi 
districts in Italy. The method arose out of an advice eren. 
where neglected, but still cherished as true, to disinkec 
whole cities by beginning with the 8ewers, t | the origin an 
reservoir of all the mischief. 
The Author believes that he has 3 that decompesli 
to a most pernicious extent, is possible in soils, that this 
T not a mere 5 but : a fact readily demonstraled but 1. 


n 
=” 
3 
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| er may be arrested artificially to the preservation 
if health without the destruction of vegetation, and that in 
4 N ſee facts we have not only a surer basis in our reasonings 

a h the origin of malaria, but an almost certain process for its 
> u Hanne and total extermination. 


E SECTION FOR STATISTICS AND SOCIOLOGY. 

| 1 March 27th, 1860. 

| 8 A Paper, « On Scientific Philanthropy, or the Best Mats 
Ex Promoting Social Reform,” by Mr. Thomas Ballantyne, 
e mmunicated by Dr. R. A. SMITH, was read. 

| 1 This great problem may be thus briefly stated. A fearful 
= of moral and physical wretchedness exists in Man- 
= and the neighbourhood ; is there wisdom and energy 
Wough among the wealthy and intelligent classes of this city 
F: remove or greatly mitigate that wretchedness ; and if there 
T7 how can we best organize these two elements of power in 
| the most efficient manner? The great point is to combine 
ent philanthropy, which gives strength of will, to scien- 
1 he knowledge, which gives practical insight as to the best 
= of working. Before we can hope to see a healthy and 
EVgorous movement for the social improvement of Manchester, 
e must bring the science of our most intelligent reformers 
F to harmony with the warm-hearted e of « our self- 
devoted philanthropists. 

Mr. Ballantyne was of opinion that it was the peculiar 

| province of a Society, such as this, to illustrate the best means 
0 treating this most desirable object. 


7 Rn ns 2th, 1860. 


. Dr, R. Axeus SurTH, F.R. 8. read a Paper entitled, 
4 tx Thoughts on the Relation of Work and Workers.” 
I le said the want of attachment to its leaders was not found : 
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in history to be the vice of the English nation. Independsy, 
was united to attachment, preventing them from Separating 
without good cause. In conducting the struggle of Industry, 
many of the captains of industry had their commissions only 
by purchase, not by merit. They had not learned ther 
trade, There were, in reality, no institutions where the B 
thorough knowledge could be gained. Such institutions x a 
taught portions of it were not attended. Badly e(ueate {Wino 
masters belong to the dangerous classes. The best mein - 
rise, because talent is always before capital. Take capital in 
to a place and it will be lost without talent; take talent and i 
will make capital. 
As to the men they have a Hoke” to unite ; Who will bel 
them if they never call out? Pity it is that strikes reprexat 
the i ignorance of the workmen; the best men are busy raising 


„ 
RE ORE © W 
Lier r 
RCCC 


8 ey n 

5 $ * * a Bog ah 
RR 
—— a SE 

7 9 N 2 
. 2 

S ey) > I uttge 


their condition, not striking. The men generally, like many E. 
of the masters, refuse to learn. They ought to combine, not 3 
to fight, but to make themselves better workmen. It is I 
amazing how difficult it is to get good workmen. If mastes c 
united with their best men, all might assist each other, d WAN! 
where there is success this is really done. L vl 


The only way that workmen can rise is by zntelliges! 
just as it is by intelligence only that the master can maintain 
his position. Some of the best masters are men who har 
_ accumulated property by intelligence and industry. 
Intelligence in workmen causes a rise in wages, entirely 
irrespective of supply and demand. Instances were given it 
| which there is a constant and established habit of loobing to 
the condition of the employed and to what he might be Su 
posed to expect. Supply and demand are generally used # 
gross words that skim over great difficulties. They hare 
been treated as merely physical, but when moral consider. 
; tions enter, supply and demand alter their conditions, and tie 
physical laws must give way, because there are moral feelings 
in men stronger than their love of gain. 


EY 


| The common notion of supply and demand relates to a cer- 
4 Kain familiar condition of things. But law changes as society 
BS hanges; new beings demand new rights; new conditions also 
| ZE ring new laws. For example, our most rigorous laws relate 
I” property. We believe that every man has a right to what 
e hs obtained honestly ; but in 1846 Ireland was in want, 


*# suddenly we found that eight millions of our money did 


* belong to us, but was the property of Ireland by a higher 


I fimes despotically _ both supply and demand. 
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January 15th, 1861. 


Extent to which it is Practicable to Apply such Tax.“ 


I After briefly referring to the subject of taxation generally, 
be mode of raising it, and the purposes to which it was 
led, and to the opinions of Adam Smith, John Stuart Mill, 


Wlevied w was the definition of Adam Smith :—** That all persons 


ber ability.“ 


ot Judging of the necessity and justice of the national 


ſexpenditure, It was collected at a very small expense -the 
W unge not exceeding 13 per cent. 


3 Jay than that of the police. Character always controls, some- 


3 | Mr. Davip CHADWICK, F.S. 8. read a Paper, On the 
Equitable Adjustment of Property and Income Tax, and the 


Me. Culloch, Ricardo, and others, it was held that the best 
eerption of the principle on which all taxes should be 


ou contribute to the taxes of a country in een to 


q | © That all taxes chould be clearly defined, certain in 
= and payable in a manner most convenient to the 1 


| or the general question of the advantages of dives Fab | 
ÞPulirect taxation, it was held that, direct taxation enabled : 
Peach person to know the exact amount of his individual 
Fenntribution, and would therefore afford him the best means 
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Indirect taxation (by eustoms and excise dutis wa 
frequently oppressive and unjust in its operation, it occasion 
vexatious delays in the transaction of business, adulteration 
and frauds. The cost of collection was from 6 to 10 pe 
cent; and it was estimated that, in addition to the dui 
levied in many cases, the loss to merchants and trader by 
extra trouble, warehousing, waiting, and other impediments 
and restrictions, involved an additional loss of from 5 to v 
per cent on the amount of duty. 

Mr. Chadwick proposed to carry out, the Peine recog. 
nised in Mr. Pitt's first income tax, and in Mr. ka 
Wilson' 8 scheme, by assessing the tax on a a graduated selle 
as follows :— 

Ist. To make the tax at one e uniform rate on i the capital 

wy value of all incomes. 

And. To elassify the various sources of i income accu 

to their general average market value. 

rd. To assess the tax by a rate on such eapitalized value, 

instead of the e mode of assessing | 1t on Nees aum 
income. 

Ath. To apply, as far as e the principle 0 the 
| gene legacy duty tables to all fixed incomes. 

Sth, That the tax (on the repeal of the excise ail 
eustoms duties) should be applied to all incomes above £0 
a year, and stopped by the employers out of the wages and 
salaries of all persons in their service. 
6th. That in lieu of the present income tax col 
missioners, there shall be in every surveyor's district, & 
union of districts, a paid board of three assessors, tw 
elected by the inhabitants (in the first instance, by those 0 
the list of parliamentary electors, and subsequently Þy tho 
paying the income tax), and one by the government, vil 
power of appeal to the judges, in like r manner as Lie ou 
: appeals on assessed taxes. : 5 
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PROPOSED NEW INCOME AND PROPERTY TAX. 


' . intel uniform rate of one halfpenny in the pound on 
Y 5 be ſe capitalized value of all 1 incomes :— 


CLASS, 


E * 


I 5 Labourers and Workmen ...... 
4 - Clerk ve „6 „„ „„ 
3 Ditto (66666956 665695 9 9 7„„0 


„„es 
o 


alesman . . 6 
Attorney . . . . . .. 
F Surgeon 8 80 
bopkee per . . . 
WT anufacturer .. e eee 
Merchant. . . 


IJ | Owner of House Property. 


Railway Stock as 


Mortgage 
Land- Farms 
Government ED 
„ Anmuity for Life. 

Church Living for 


Army or Navy Ap- 
1 pointment . * 

1 Civil or "Military 
Pension + 


v* % „ 0 


—— & 1 


Income 
per Year, 


No. of 
Years 
Value, 


Capitalized 
V 


1 


alue, 


Wy 


300 


600 


1,800 


3,000 


4,200 


4,200 
3,200 
10,000 
10,000 


| 15,000 


25,000 | 
30,000 


20,000 


12,900 


10,000 


8,000 


Income and 
Property Tax, at 
One Halfpenny in 

the Pound on 


— 


Capitalized Value. 
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Ec | unter « Dat on Tea—producing 
Sugar ditto 
Coffee — ditto 

Other Articles ditto. n 
bas Day—Paper o 


—— 


6 % „%%% 


0 1 
6,000,000 


500,000 


1,800,000 
1, 100, 000 
1 800, 000 


£16, 500, 000 


= of Income Tax for 1858, at 6d. 8 
Total Taxes to be W eh e 423, 100, 000 


6,600,000 


3 $3 Chadwick proposed to 8 this scheme by 1 imposing 


. : tax unden to raise Toney mon, and. to . the 
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NEW TAX ES. 


; Property and Income . 000 000 


Estimated saving of the cost of 


collection of Customs Duties | | | 
"and Charges cc e Sl, 800, 000 


Estimated e of new 
nominal duties same as corn 
for purposes of registration... 


1,300,000 


3,100,000 


423,100,000 


By this scheme * excessive duties on all articles of 


necessity would be removed, and the only other duties 
remaining would be on spirits, wine, tobacco, malt, and 
5 hops, —corn (Is.), the stamp duties, licenses, assessed taxes, 
&ec., which, according to Mr. Newmarch's Schedule, would 
5 produce the r remaining forty millions. 
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MICROSCOPICAL SECTION. 
February 18th, 1861. 


2 IM 
. 3 5 


Letters were "end: from Captain hdd R.M. J 


3 « Life i in the Deep Seas.” 
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Mr. $10gEBOTHAM described his experience in mounting 


3 ich the chlorophyll is comparatively little altered. 


* 


Pe starfishes in glycerine, and had found the colours 


Fuse and distilled water for volvox, and had found It to 
| ver well. 


oi, Ke.) were obtained fresh, immersed in spirits of 


| an of the cell contents IS yet perfectly preserved. 
Poker Wi l some scales of fish, pre- 
* by Dr. Kölliker, of Warzburg, containing remarkable 


Wn other similar discoveries, to which he referred, confirmed 


L 4 L Cands and from Dr. Wallich, respecting the pamphlet 


1 esmidie, and the difficulty he found in discovering a 
4 Buitable medium for their preservation. He had tried syrup, 
3 Poadby' s fluid, and a number of other chemical preparations, 
but the specimens, in course of time, were spoiled from one 
F kause or other; the fluid which has best withstood the effects 
F time is simple distilled water; - the cells being made of gold 
Ne and Japan black. Mr. Sidebotham exhibited desmidiæ, 
ed in distilled water, in the years 1842 to 1846, in 5 


Professor WILLIAMSON observed that Dr. Carpenter had 


ere well preserved. He himself had used a mixture of 


u. SIDEBOTHAM also axhillted specimens of Diatomaceze, 
3 3 in 1844. The specimens (Isthmia enervis, Bid- 


Pie to absorb the water, and mounted in balsam; the green 


A one's of fusiform lacunze. He also pointed out how these 


—— — 2. x r 
ES 0 — Ons. 4 8 2 — * 


5 PISS > IIS R A at <2 
5.8 8 2 . . =. 2 3 3 AS Es ” => LES) ONES 8 £ 
2 - Ry Ih. : - — 2 <5 wk nh ? „ 
2 FOES Re HR. Wb bn e 2 | 
4 "* 1 5 3 4 8 4 8 
I 4. . dy mp1 T_ajiyy | « * * -. Fe "an a. —— T_» > 6 ＋ 41 
— IN SEE x — F. 3 8 5 A - % . — * 9. " 
e = +5 * . 7 9 —— 2 2 
— : _ — 2 _ — . — Po " 
* _ ** p . 5 nie ne . * — — ” 


1 = 


E 
8 r 
S 


24 


his previous conclusions in the Philosophical * ransaetion, 
viz., that fusiform lacune were not characteristic of reptili 


bones, as some had supposed, but that they existed in many 
fishes; he especially referred to the salmonidze as Preventing 


this oblong form of bone corpuscule. 


Mr. Horan exhibited a modification. of the kalba 
and objeets to illustrate the same. 


Soundings were received from the steamers „Canada, 


from New York; Armenian,“ coast of Africa : * Tagus, 


from Lisbon; and from Several vessels of war, from different 


parts of the world, which were duly acknowledged. li. 
crustations from the boilers of several sea-going steamers were 
algo prevented by Mr. W. A. Hayman, of Liverpool. 
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Ordinary Meeting, March 5th, 1861. 
Dr. Joulx, President, in the Chair. 


Y Mr. Josx rk S1DEBOTHAN read a Paper On the Structure 


Y © to him from James Nasmyth, E sq., of Penshurst. 


= 
2 * 
. 


Y © and 100 in breadth, and cross each other in all directions, 


| W mote appearance so familiar to observers. These willow 
© l-ahaped objects are best seen at the edges of a Solar © spot 


J ng up; the only approach to symmetrical arrangement 


e results 
lin this eit 


Fran ings, 


7 er, & . Socrrry No. 11 —BxS810N, 1860-61. 


ef the Luminous Envelope of the Sun,“ being a communication 


Mr. Nasmyth has made the discovery, that the entire 
3 surface of the sun is composed of objects of the shape of a 
3 Þ willow leaf; these objects average about 1,000 miles in length, 


© forming a network; the thickness of this does not appear to 
3 de very great, as through the interstices the dark or penumbral 
stratum is seen, and it is this which gives to the sun that peculiar 
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3 E where they appear luminous, on a dark ground, and also com 
pose the bridges which are formed across a spot' when it is 


2 is in the filaments bordering the spot, and those composing 
dhe penumbra, which appears to be a true secondary stratum 
3 lol the sur's luminous atmosphere; here these bodies show a 
3 E tendency to a radial arrangement. Although carefully 
watched for, no trace of a spiral or vortical arrangement has 
; been observed in these filaments; thus setting aside the 
i F likelihood of any whirlwind-like action being an agent in the 
E Eformation of the spots, as has been conjectured to be the case. 
1 Te writer does not feel warranted at present in hazarding 
, ay conjectures as to the nature and functions of these 
remarkable willow leaf: shaped objects, but intends pursuing 
uy investigation of the subject this summer, and hopes to lay 
before the British Association during their meeting 
J. The Paper was illustrated by three beautiful 
L "ah . No. 1 represented one of the willow leaf-haped 
| 0.2 the luminous surface of the sun as being entirely 
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composed of these objects; ava No. 3, a large drawing of 4 
solar spot as seen on the 20th of July, 1860, exhibiting th, 
surface of the sun composed of these objects, as ale, the 
penumbra and the bridges across the dark portion of the pot 
in which the exact * of these objects were to be seen moy 
clearly. OE. 
Mr. Sidebotham stated that hs image of . sun w 
examined by Mr. Nasmyth with a mirror of plane glass, et 
at an angle of 45 degrees; nearly the whole of the light and ben 7 
of the sun passed through the glass, and the rays used yer © 
those only reflected from Its Surface. ] 


Mn. ChanLEs O'NEILI cowl a Paper- « On Changes of 
Density which take place in 1 Rolled. Copper by ammerng 
i and Annealing.” _ | 
The results of his experiments proved that the best con. 
| mercial rolled copper actually lost density by hammerin 

instead of gaining as might have been anticipated. In the 
first series of experiments, ten pieces of copper were! cut from 
a sheet of the thickness of is inch, the Pieces weighed fon 
250 to 320 grains each, their mean density was 8879, Tis 
pieces were then separately subjected to the action of 
powerful compressing machine, acting on the principle of tt 
genou, about fifty blows being given. The density of thes 
| hammered pieces showed a mean of 8855, being a Joss 
0-024. The same pieces were annealed by being placed i 
red hot sand, and cooled slowly; when cleared from adhering 
oxide, the mean density was found to be 8˙884, being a 
increase of 0: 029 on the hammered pieces, and 0-005 on the 3 
original pieces. A second series of experiments, made with 0 
very great care, corroborated the first in the main pou. Wn 


- LW 
1 
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er, 0 
The pieces were from another and better sheet of of | Al 
ten pieces, weighing each from 420 to 520 grains, ol 2 


achine; 6 3 pt 


"ns Go sity of 8-898, being hammered by the are N 


| their mean density became 8878, — a loss of 0 
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Wammering 3 upon annealing in a charcoal fire, the mean 
: : = of five out of the ten pieces was 8896, showing a gain 
N of 0-018 upon the hammered pieces, and a loss of 0-002 
pon the original. A third series of experiments upon the 
| |, bange of density in a bar of copper by successive hammerings 
bored a loss of density from 8-885 to 8-867. 
ue Author considered there was a connexion between these 
benomena and the heat disengaged in the hammering of the 
ber; he conceived it possible that the expanded state of 
FT e copper while heated by hammering was retained, and that 
© the effect of annealing might be to allow the molecules or 
3 Iparticles to recover the state in which they were in before 
| being disturbed by the heat produced i in ee 


 PIYSICAL AND MATHEMATICAL SECTION. 
February 28th, 1861. : 
u. C. v. Venn F.. A 8., end 8 Paper, * e 


1 Irrezular Oxcillations of the Barometer at Manchester.“ 
Ibis Paper is an addition to one upon the same subject 
| | brought before the Society by Mr. Baxendell, F.R.A.S. 
The tables appended to it give the total amount and 
| punber of the barometer oscillations at eight a. m., for each 
. onth from 1849 to 1860, inclusive; the mean daily 
amount; the monthly fall of rain, and its difference from the 
5 prerage of twelve years, and Dr. Dalton' 8 forty-seven years“ 
1 prerage. For the month of August, the Author was indebted 
3 tc ſo the kindness of Mr. John Curtis, in supplying him with baro- | 
eter observations, which were deficient in his own register. 
E The maximum amount of oscillation takes place in January, 
Wand the minimum in July, to which may be added a second 
3 2 appearing to take place in October. The mean 
3 Wotal amount of oscillation for the year is 61410 inches, and | 


POL * 


the total number 175'5. It appears that a fall of rain, i | 
excess of the average, is generally accompanied by u 
increase in the amount of oscillation. In the months 9 
February, April, May, June, July, October, and December 
a temperature below the mean tor the month appears ty 
increase the amount of oscillation ; whilst in the remaining 
months of January, March, August, September, and 


of oscillations above the average appears to be accompanie 
by a greater fall of rain than that accompanying a numbe 
of oscillations below the average, in the months of Januar, 
February, March, June, October, November, and December 


| | probable, as I have no observations for this month in 185], 


one of which holds good in the winter months, and the other 
its direct converse in the summer months. Taking the 
entire year, these | two laws pe very nearly to balance on 
- another. „ 


= Irregular Oseillations of the Barometer at Lisbon.“ 
5 a valuable series of barometrical observations made at Lisbon 


0 during the twelve years 1849-60, by John Martin, M. D, 
and kindly presented by him to the Section through Mr 


above the mean level of the Tagus, and the readings uniform 
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November, the opposite appears to hold good. A nunhs 


In the remaining months of April, May, July, and September, 
a number of oscillations above the average appears to be 
accompanied by a diminished fall of rain. 
If the month of June is regarded as abnormal (alich 


1857, 1859, and 1860), we appear to have two distinct Jany 


Nr. e F. R. 4 8.5 read a Nn 50 th 


In this Paper the Author gives the results derived from 


Mosley. These observations were made daily at 9h, am, 
the barometer being permanently fixed at about. fifty fel 


reduced to the temperature of 32® Fahrenheit. 
From the tables which accompany the * it app 
that at Lisbon the maximum amount of oscillation been 
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_— and the minimum in July, precisely as in the British 
Plands, and therefore agreeing with the law of disturbance 
ſpnounced by the Author in a former Paper. There is a 
3 wall maximum in March, and a rather sudden and consider- 
4 Ile increase of disturbance in October. The mean annual 
N 1 ount of oscillation is 31˙686 inches, and the mean annual 
er of oscillations 156˙9. The mean range and mean 
anration of oscillation are both greatest in the winter, and 
. Past in the summer months. The greatest range occurs in 
| E. but the greatest duration of oscillation 1 18 in Novem- - 
ber. It 18 remarkable, too, that the range is also greater in 
ENovember than in any other month except January. These 
= for November are probably due to the great barometric 
3 wave which Mr. Birt some years ago pointed out as . 
1 duently occurring on or about this month. _ 

= In England the mean duration of oscillation Is greater in 
be summer than in the winter half of the year, and, assuming 
bat the breadth of a barometric wave is some function of the 
une taken to complete an oseillation, it follows that at 
Iebbon the areas of disturbance or breadths of the barometric 
C are 2 in the winter and least in the on. | 


1 the summer . Ls in the. winter months. It Seems 
LL probable, therefore, that at some intermediate latitude they 
2 the same in both halves of the year, and this latitude may 
| VW be the nodal line Separating a zone of high barometer 580 
3 rom one of low barometer. 
5 Comparing the six years of greatest amount of oxcillation 
* the six years of least amount, it is shown that i in years 
ben the total amount of oscillation 3 is above the average, the 
IF of the increase in the different months is by no 
{means in the proportion of the numbers representing the mean 
„ range of oscillation. The inerease is much greater in 
be winter than in the summer months, but in April and 
bender there! is a diminution instead of an inerease in the 
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amount of oscillation, The total increase for the six wintw | 
months is 2084 inches against 4-06 inches for the six summe 
months, while the total amounts of disturbance for the 


winter and summer halves of the year appears to iner WA 
rapidly with 1 increase of latitude ; thus at Lisbon it is as 5 ty e 


_ barometric oscillations during the present month of Februar, 
as observed by him at Thelwall, and also the strength of th 
; wind, corresponding to each observed altitude of the baromete, 


Mr. MosLEx read an extract from the Gibraltar Chronicle 

of the 11th February, 1861, giving details of a violent gal 
experienced at that place, and on the coast of Morocco, on 
the 9th of February. The barometer fell to 29-261, andi 

-  oxcillated violently during the gale, the mercury being jerkel 
up and down more than *100 inch. The range of the bar 
meter between the 26th January and 10th February, ws 
1240 inches, the range for the whole year 1860 having ben 
only +865. The range for twenty-four hours, commencing Uh 

: February, at Sh. a.m., was 625 inch. The storm appears 
to have been a cyclone moving on a southerly course. | 
was encountered off the coast of Morocco, by the steame! 
Egyptian, veering from S. E. by S. S. W. to N. W. It ws 
met with by the Indus mail steamer between Lisbon and 
Cape St. Vincent, on Saturday, the 9th February, and blen 3 
a hurricane from N. and N. E. It did not reach the coast of 3 
Morocco until eight o'clock on the following morning. 48 3 
the occurrence of a eyclone on the Portuguese coast, morily 
in a southerly direction, i is unprecedented, this gale will be 
5 further investigated. 
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respective periods are in the ratio of 126-13 to 76:44, The 
Author adds, that the ratio of the amounts of i Inerease in the 


I; at Brussels as 6 to 1; and at Stockholm as 85 to l. 


Mr. Krips exhibited a Chart, showing at one view the 
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Ordinary Meeting, April 2nd, 1861. 
J. P. Jovus, LL. D., President, in the Chair. 


nor of the Treasurer 5 accounts for the present Session. 


F Durand Farde] M. b, was elected a Corresponding 


3 3 ember. 


AY Messrs. Henry Brogden, J a Thins abend Ph. D., 
illam Alexander Cunningham, and George Robert Hay- 
FT bod, were e 9 Members. 


liel, having been worn by an African chief who was 
red in war about a century ago, had been recently 


pe translation of which, e undertaken by Professor 
1 oon is as follows :— 


4 bf God a protection from evil for all that He has created, 


3 weve, and the evil mouth, and the evil foe, and the evil enmity, 


2 P 


i be earth, and on Him weighs not the watchfulness over them; 3 


1 & PII. $octery—No, 12,—SFE8ST0N, 1860-61, 


5 ur. John Parry and Mr. Thomas Carrick were appointed 


u. T. T. WirKIxsOx, F. B. A. S., exhibited an Amulet, | 


— 2 dy IE” > 


examined, when it was found that the centre boss of about 
I inch and a half diameter contained an Arabic manuseript, 


l * In the name of God, the Mereiful, the Compassionate ; 5 
4 F God favor our master Mohammad ! With God (is) a 
Wrotection from Satan, the accursed ; with the perfect words 


Wanted, and raised; with God (is) protection from the evil 


| Bod the evil neighbour, and the evil neighbourhood, and the 
Wvitations of the night, and the agitations of the day, all of 
3 ſtem, O Lord of Worlds! God! No God (exists) but Bo 
1 he Living, the Everlasting! Neither sleep overtakes Him, 8 
or slumber; His (is) what is in heaven and on earth; which 
2 . these can intercede with Him, unless by leave from Him ? a7 
WH: knows what is before them, and what behind them; but 
® comprehend nothing of His knowledge, except in so far 
Þ He pleases. He extended His throne over the heavens and 
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for He is the High, the Mighty One! No compulg (lt 
there be) in religion! Since the right is distinct enough from 
the wrong; surely he that denies Tagoot (the idol) and helieys 
in Allah, has indeed laid hold on a firm handle, not subjert t 
being broken; yea, God hears and knows! “But le that 
fears, on the part of the testator, an error, and thus geties 
among them (the heirs) is not guilty ; for God is forgiving 
| merciful, Then your hearts hardened, and were afteryark 
like stones, and even harder: for among stones there are Sue 
from which rivers flow; and some burst asunder so that wits 
trickles from them; and some of them fall down from the fen 
of God; now God is not unmindful of what you arc doing. 
* Or like him that came upon a city ruined to its foundation; 
he said: Now, will God revive it after its death?” The 
God caused him to be dead for a hundred years; then He 
raised him again, and said: How long didst thou continue 
80?” he replied : 4 continued 80 for a day, or a part of a day, 
He said: No! thou didst continue so for a hundred yeas; 
| look but at thy food and thy drink, they are not yet decayed! 
look but at thy ass; whereby we will make of thee a «gn ut 
men; now look at its bones, how we awake them, and cove 
them with flesh!“ Now, when this became clear to him, he 
said: © I know that God is all-powerful! It is all the ame, 
5 whether any one of you secret his words, or proclaim them; 
whether he conceal himself in night, or rove about in (ay 
| light: there are for him attendant angels, before him aud 
behind him, and they watch over him by the behest of Gol; 
_ verily, God changes not towards a people, unless they hare 
changed what is in their souls; but when God has deere 
= evil upon a people, there is none to avert it from them, al. 
besides Him, there is for them no protector. * It is He tha 
shows you the lightning, for fear and for hope, and that pus 
IP the e clouds. Yea, the thunder celebrates Bs 


10 
The places marked thus (®) are con Ra (the text being perla, a5 0696 


= by the context, which is a quotation from tho Kuran. 
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F: 4 dabei to strike therewith whomever He pleases, even 


I aburim Buaburim Jawburim Masseeyayaramu. O God! 
Wn Salvation; if it is the will of God.” 


Mr. unmon also laid before the meeting the following 
oo Theorems. 


_— . 
th 


©. bu! which thn the eg bee „ 
3 |, The triangles AB. C., A, B. C, A, B, C, A. B. C., are all 
ile amongst themselves and to the triangle AB CW. 


0 B C, they will all pass through a common point P. 


i * A C, will all intersect in another common point P. 


Ping AB C. 
5. The triangles 0, 00 0. 0 0. are + conntal, since their 


* B 


4 ie sides range in the same straight line. 
| 6, The triangle O1 O. O, = the triangle 0.0, 0,3 for 


F ABCx 0,0:0;= 16 n 0.0, O. d b. 4 de, 
3 5 


Ping AB C; then R*=7;r,r; = Pro 


| 8. Let ) 9, I, be the intersections of A C,, C Ar; A B, 


Ptervect in the same point Pa. 


= . use and the angels, through fear of Him He sends the 


E hile they are disputing concerning God; indeed, He is 
F immense power! His name is Cayeeala Tacamamu 


If from the angular points of any triangle, A B C, lines be 
i ng the same constant ee with the 88 


2, If circles be described about the triangles A,C A, B, A B, 
3, Circles described about the triangles A;B A, B. B, 
4. If O, O,, O,, be the centres of the circles in (2); ; and 


I . 0, O, the centres of those in (3); then the triangles 
0 0. O, 0,0,0, are similar to each other and to the original | 


Weortices lie two and two on the radials O O,, O O,, O O,; 
i they are therefore also copolar, or the intersections of their 


. Ik. Ty, rr; 75 . "by the radii of the eien 4 in 2 
1.6 ) respectively, and R = the radius of the circle e circum- 


vey CB, BC,; then the lines Al, BY, Cg, will all 


> A” 


= 


2 
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probable that the temperature in the mine-shaft influenced th 


buy these experiments. The amount of increase is from 5e. 
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9. The products of the alternate sides of the cireumsefle | 
hexagon are equal, viz: Af BSH Ch=Ag B CF, 
| 10. The properties in (8) and (9) hold good in the non 
general case; that is, when the angles A CA,=BCB, 
AC. BA B,; A B AZ = CB Ci; and these angles wy 
be taken either internally or externally with respect to the 
original triangle AB C. 
Many other relations might be deduced from the my 


_ priate diagrams ; but the preceding appear to be the mox 
e | 


A Paper was read by W. 8 bi, D., &e., * On 
the Temperature of the Earth's Crust, as exhibited by Ther 
mometrical Observations obtained during the sinking of the 
Deep Mine at Dukinfield.“ | 
During the prosecution of researches on the eonduetiri 
and fusion of various substances, an opportunity occurred tt 
ascertaining by direct experiments, under favourable circun- 

: stances, the increase of temperature in the erust of the earth, 
This was obtained by means of thermometers placed in hors 
holes, at various depths, during the sinking of one of th 
deepest mines in England, namely, the coal mine belonging 
to F. D. Astley, Esq., at Dukinfield, which has been sunk toe 
depth of 700 yards. 
The increase of temperature in descending, shown by thes 
= observations, i is irregular ; nor is this to be wondered at, if ve 
consider the difficulties of the enquiry and the sources of error 
In assuming the temperature in a single bore-hole, as the meal 
temperature of the stratum. At the same time it is 00 


n results. The rate of increase has been shown in previous 
experiments to be directly as the depth, and this is confirmed 


to 5735, as the depth increases from 52 to 231 yards, or Li 
99 feet; but, 1 in this case, the higher temperature is not ver) 


05 


E | urately determined. From 231 to 685 yards, the tempera- 


: 


E M results of other observers. Walferdin and Arago found 


60 yards deep, the 1 increase was 1e in 54-7 feet; De La Rive 
| and Marcet found an increase of 1 in 51 feet, at Geneva. 
Other experiments have given 1* in 71 feet. The observa- 
bons are affected by the varying conductivity of the rocks, and 
3 y the percolation of water. The Author has exhibited upon 
T liagram, in which the ordinates are depths, and the absciss 


Wand 717 yards. The strata of the mine are also shown in 


; 1 of temperature of 1* in 106 feet of descent. 


55 of 790 yards, continues to operate at greater depths, we 


E 


3 © of pressure and inereased conductivity of the rocks in modifying 


3 igneous rocks are those which we believe must most resemble 


ite increases from 574 F. to 754% This is a mean 
1 nerease of !“ in 70'S feet, which does not widely differ from 


tnerease of 1* in 59 feet; at Rehme, in an Artesian well 


3 Ftemperatures, the results obtained between the depths of 231 


3 Wection. Additional to these, the Author gives a Table of 
I Eimilar results in another pit at the same colliery, taken 
between the depths of 167 and 467 yards, and showing an 


Assuming as an hypothesis, that the law thus found for a 


arrive at the conclusion that at 23 miles from the surface, a 
] Tepee of 212% would be reached, and at forty miles a 
temperature of 3,000 which we may suppose sufficient to 
3 E melt the hardest rocks. The Author then discusses the effect 


3 this result. If the fusing point increased 15:3 F. for every 
500 lbs. pressure, as is the case with wax, spermaceti, &c., the N 
Þ depth would be increased from 40 to 65 miles before the fluid nu- 
. deus would be reached; but as the same inerease is not observed 
Vith tin and barytes, the influence of pressure on the thickness 
I of the erust cannot yet be determined. Again, Mr. Hop- 
ius has shown that the conductivity of the dense igneous | 
3 doeks is twice as great as that of the superficial sedimentary 
] eposits of clay, sand, chalk, &. And these close grained 


: the strata at great depths, Now, if the RY 6 of the 
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lower rocks be twice as det as that of the strata in a 
the observations were made, correcting our former estimate, w 
should probably have to descend 80 or 100 miles, instead 
40, to reach a temperature of 3, 000“, besides the further 
increase due to the influence of peenovire on the fusing pin 
On entirely independent data, Mr. Hopkins has been led 
| conclude that the minimum thickness of the erust does not fl 
short of 800 miles, in which case the superficial temperaty; 
of the crust would have to be accounted for from some e ale 
cause than an internal fluid nucleus. 


1 Payer was read by 3. 0. Drxn, 1 Vice-Preida 
| entitled 66 Brief Notes on the Nature and Action of Steam 
in relation to Boiler Explosions,” 
He stated that several essays had lntely appeared 01 
| boiler explosions, wherein discordant theories and opinion 
are offered on the action of steam in some anomalous 
cases of explosion, and which may justify the bringin 
before the Society a few established facts and pris 
ciples relating to the subject, in the hope of arriving at nt 
settled views concerning causes and effects in such cases than 
appear to prevail at present among our most distinguishec 
engineers. The Author objected to the appeals made to I. 
| Dalton's theory of atoms for explaining the nature of steam 
an elastic force mechanically employed, since the law d 
definite proportions. of Dalton had no reference to ela 
 vapours except as to the constituents of the liquors whene 
they arise. He then cited the fact that water, like steam, 
an elastic body, and the pressure would therefore be of the 
same nature and force above and below the water line in 1 
boiler; but that explosions from fractures above or below tha 
line would have different effects, owing to tlie amount d 
expansion of water and steam being so widely different vil 
issuing from similar apertures and under the same pre 
Many obscure cases of explosion would be explained by th 
more or less rapid generation of steam issuing under tho 
eircumstances, as set forth in the Paper. That free Salt, 
when Suddenly and | amply afforded, is to highly heated water 
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5 nder great pressure, nearly the same as fire is to qunpouder. 
os this will account for the most destruetive cases of boiler 
„ Iplosions; whilst those of a more harmless nature show that 
e fractures were small at first, and then gradually extended. 
ET He also objected to the term superheated steam,“ as being 


EE tact with water, it will be of the same temperature as the 
I ater; and if heated apart from water, the same laws of 
3 @xpansion by heat apply to steam as to air, and neither can be 
I {6 superheated,“ though made very hot. 


1 the steam formed will rise into the chamber, so that the water 
F always be in contact with the boiler except when steam 
Ws drawn off, Still, in rapid escapes, it may drive out water 
3 and become entangled therewith, as in many explosions. 

Z It having been shown that most, if not all, explosions are 


—_—.. 


q Gould seem e e to ook for any other: cause or Ho to 
eecount for them; yet, in some cases, the effects appear to 


* constituent gases by direct action of heat from the boiler 


: has been proved, long since, that by heat, in the most intense 
* known to us — that of electricity — water is decomposed 


# 23 WW both of its constituent gases are liberated. Therefore, 


me instances, as before named. 
Y er 
vile, be 


bod was suggested for Pe the matter to a direct test; 


: 2 Grapplicable to it in any state; because, when steam 1s in 


| E Again, steam can never be“ mixed up with the water” in 
FT hoiler when both are under the same statical pressure, and 


— by Ws steam r Ei acting on — weakest | 


inply a more sudden and violent action, like that of explosive 
compounds. In such instances, may they not arise from the 
a decompoxition of the water by heat alone * Although : 
e have high authority (cited) against this, yet the Author 
held it rash to conclude that water could not be resolved into 


Wn water pressed into contact with the metal plates. It 


bee no evidence has been adduced to show that this does not | 
a place in any water when so confined and heated, the 
1 may at least be possible, and seems | probable, in 


he held it desirable that the question should, if 
set at rest by experiment; and to this end a 
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but he might not be able to make the experiment himself, wy 
| hoped it might be done by some one more competent 1 th 


' SECTION FOR STATISTICS AND SOCIOLOGY. 
March 12th, 1861. _ 
A Paper was read by Mr. Tos. R. WILkINsOx, furnizhin 
_ $tatisties connected with the sale of beer and spirituous liquor, 
with a view to enquire whether such sale had any effect a 
the criminal returns, and how far the legislature would be 
justified in a further interference with it. De 
The number of licensed victuallers in the United Kingdom 
in 1860, was 107,024, and the number of beer sellers, 45,1% Wo 
The licensed victuallers represent interests which direct 
concern 450, 000, 000. worth of property, and maintai Wn 
- 1,000,000 of people. e 
Ihe revenue derived from beer and spirits in the year 183 
was £15,000,000., or 29-41 per cent. of the whole revene. WA 
In 1858, this revenue amounted to £21,000,000., or 31% Les 
per cent. of the whole revenue. The inerease of this revenue ub 
| had been 40 per cent., whilst the increase of the population Wi 
"_—_——__ 8 3 
In 1831, the amount derived from licenses for the sale of 


Beer amounted to.. 273,871 And the year 1859 to...384,17 


Spirits „ . 395,697 „%% „„ 


- 
-- 
5% 


5 £742,594 _ : 7:5 21.085 00 


n 
— 


An inerease of 39-62 per cent. Ne „ : 
An Act for closing public houses, from Saturday night WC), 
Twelve o'clock, until One o'clock on Sunday, came int 2 
For eight years before the passing of that Act, the anni 
average number of persons taken into custody by the Mar 
chester police was 10,658, whilst after the Act was passed the 
annual average was only 5,371. 1 
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1CROSCOPICAL SECTION. 
18th March, 1861. 


A a e bentien from Captain Anpknsox, R. M. S. : 
L T KT nada, written at sea on his homeward voyage, excited 


| en interest. He states that Dr. Wallich's pamphlet 
could be communicated to the Boston Society of Natural 
or) by Professor Agassiz, who was particularly interested 
Win the Ophiocoma found at so great a depth. The Professor 


Wot that class of echinoderms, which he has studied for many 


publication, in 1848, of the * Principles of Zoology,” by 
EAvasiz and Gould (a copy of which is presented to the 


| 1 side of the neck. 


| | lle soundings, will remove all the tallow with it through filter- 


Nesidue finally washed with sulphurie ether. 
Dr. J. Bacon presented a copy of his Report upon hs: 


| alubited by Dr. Winslow.“ 
. Captain Anderson, in a very able manner, gives the ontline 
the 


* Page 290, vol. vii., 


| i now engaged in preparing a work upon the natural history 


4 = and claims to have the finest collection of those animals 
Win existence, made on the coasts from Greenland and Labrador 
Eto Mexico and round Cape Horn to California. Since the 


| on), the Professor has ascertained that the system of 
Whubes and water pores, deseribed at page 123, exists in all 
1 Fh which much vary their depths of water in the sea, and 
the herring they my bes seen with the naked eye along 


Wich reference to the removal of tallow from soundings, 
| P.. Hayes, the Assayist for the State of Massachusets, stated 
Wo Captain Anderson that heated turpentine, poured amongst 
5 g paper; the operation should be twice repeated, and the 
Cbenical Composition and Mieroscopical Characters of the 
L Pearl, said to have been formed in the interior of a cocoa nut 
Wt Singapore, in the possession of Frederick Bush, Fsq., and 


po! a plan Winch has occurred to him for rendering available to - 


a bY Proceedings of the Pate Society of Natural Histor 
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science the services of commanders of merchant vessel m 
seamen generally, in collecting specimens of natural bist 
and information in natural science, whether in zoology, 
_ ethnology, botany, or meteorology, for which they have wg 
facilities in all parts of the world, for the use of those scientif 
institutions which may desire to join in it, and also with 
view to elevate the mercantile marine of England in the $6 
scale by stimulating a taste for such knowledge amongst ser. 
faring men. The consent and co-operation of shipowners yil 
of course be necessary, and Captain Anderson seeks the 
additional influence of merchants and scientifie bodies. The 
subject met with the unanimous approval of the member 
present; and it was resolved that the portion of Captain 
Anderson's letter relating to it should be published at e 
expense of the Section, for the purpose of eliciting opinions W- 
upon the feasibility of the scheme and upon the best practical 3 
method of carrying it into execution. 
Commander M. F. Mavry, U.S. navy, forwarded cor 
a letter from Lieutenant John M. Brooke, the inventor df © me 
the Detaching Deep Sea Sounding Apparatus, and encloing WF ' 
for the Section a number of soundings from the North Pacite Sec 
Ocean, which were obtained with small twine and sphere WE 
weights of about 70lbs., which were detached upon contact 
and left at the bottom of the ocean; Lieutenant Brooke 
observes, that Nine consecutive casts (soundings), varying 
from 2,000 to 2,900 fathoms, were made with the same piece 3 
of twine and detaching apparatus, which last weighed les 3 
than IIb.“ As the speciſic gravity of a wel far lue 
is nearly that of water, a line that can be pulled dou" 
| by a weight, may be pulled up by hand, provided the weiglt 
be (letached at the bottom. One of the specimens obtainel 
in 3,030 fathoms, nearly three and a half miles, is tlie greates 
depth from which material has yet been brought up from the 
ocean bed. Lieutenant Brooke sent also a few specumen 
obtained by soundings in shallow waters, on the east cost 0 
Niphon, Japan, by him during his boat voyage from Simoda 
to Hallodadi in 1855, under the orders of Commande 3 
Rodgers, U. S. navy. -. . ly N. 
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u. BINNEY a to the Section the appearance of cer- 
bin nodules found in the middle of a seam of coal, in the lower 
kt of the Lancashire coalfield, which contain fossil wood 
. d with marine shells. Specimens of the former were 


ue to the members, the most perfect of which was that 
A Sagenaria, the old Lepidodendron elegans, 1 in transverse, 
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1 * 
9 
_ 
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Wi the fossils belong to the Fins Aviculopecken, 


EOrthoceras, Nautilus, &c. 
M 


= - 


aw infusoria, &e. 7 


Mr. WuaLLEY exhibited living Diatomacew frow South port. 


PHYSICAL AND MATHEMATICAL SECTION. 
Y Annual Meeting, March 28th, 1861. 
3 U. E. W. BIN NET, F. R. S., F. G. 8. &C., in the Chair. 


Ne of the Section. 


be following gentlemen were elected Officers of the 
n for the ensuing year :— — | 
Y President, Mr. ROBERT WoRTHINGTON, F. R. &.8.: 
„ Mr. BaxenpeiL, F. R. A. S., 
Viee-Prexidents, - Ur. Bixxey, F. R. S., F. G. S. 
Treasurer, Mr. GxondE MosL ETW. 
Secretary, Mr. THOMAS HEELISs, F. R. A. S. 


ical Theorems relatin 


| = Circles.” 


3 curious properties of i two 8 have been 


. Wilkinson looks upon as new. 


1. Let AB C be an 
* 


che 


2 four and four, through A B C respectively. 


| © = and tangential sections. The marine shells associated 


Mr. BROTHERS exhibited a Section of Pearl, Isthmia 


Professor CLI rox, of Owens b was elected a 


Paper was communicated by Mr. ATKINSON, from - 3h 
* Esg., F. R. A. S., of Burnley, entitled, © Geome- 
| g to the 3 andi its Inseribed and 


en notice of by mathematicians, but the following theorems 5 


y triangle, 0 0 O 0. be the centres 
inscribed and escribed circles respectively; 4 then the 


circles described about the component triangles of the 


3 = quadrilaterals O O,O 0% 0:0 O,0,, O 010, O. will : 
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2. The centres of the twelve circles which circumseri); le 
component triangles of the three preceding quadrilater;, ls 
two and two, in six points which are in the same cIreumferengs 
ABC; and the lines O Oz, O,O,, O;O., are each diameter 
of this circle, and intersect at its centre. 8 
3. If perpendiculars be let fall from any angle of a triange WA 
upon its internal and external bisectors of the other two angles Y A 
the four points of intersection, in each case, will range in, WA | 

straight line. | 5 3 Ma 
4. If Am and An be two of these perpendiculars, the diagonals dei 
of the rectangle Am B N bisect each other, and conse quent Nee 

the straight lines in theorem 3 pass through the hisections & WA 
the sides A B, A C, B C, respectively, thus forming a triangle 
r $ t equal to one-fourth of A B W. 

5. If from any point in the directrix of an ellipse there he 
drawn two tangents to the curve, and if these be produced b 
cut the auxiliary circle upon the major axis in X and V, the 
if X V be joined, the line X X will pass through the cent 
JJ 8 
6. Conversely; if from the extremities of any diameter dk WM 
the auxiliary circle on the major axis there be drawn tangent Th 


to the ellipse, they will intersect on the directrix. 
The demonstration of some of these theorems is easy, at en 


of an elementary character; that of others depends upon cot 
siderations which have been advanced by the Author in some 
of his papers that have appeared in the Ladies and Gentlemen's 


Mr. G. V. VEINON, F. R. A. S., produced Manuserpt 
Copies of thirteen years Barometrical Observations made at 
Greenwich, which had been kindly communicated by the 

Astronomer Royal, showing the observations once a day it 
every day instead of the daily means, and presented suck 
series to the Section, for which present he received its thanks, 

Resolved, that the Secretary be requested to prepare and 
issue a circular, applying for copies of Logs and Meteorologied 
Observations made at sea, and especially on board the var 
mail steamer s. 2 . e 


73 


Ordinary Meeting, April 16, 1861. 
Dr. J. P. JovLs, President, in the Chair. 


heir regret at the resignation by Dr. Schunck of the office of 
ecretary, and to offer to him their cordial thanks for the 
aluable and efficient services which he has rendered to the 
* during ihe six | Foes he has held the office.” 


3 u. E. W. Binney exhibited to the meeting two specimens 


n imperfect conchoidal fracture, and which burnt and smelt 
| hi. Derbyshire bitumen. This he called blazing peat. 


Wcarcely any flame whilst burning. This he called non- 
Wing peat. He said that bitumens and coals were generally 


Wdstllation of wood in close vessels at a high temperature. 


| Would be converted in a peat bog into an inflammable bitumen 
[ Wb the one case, and, in the other, into a bright substance 


, 4 
3 


4 


1 de was not absolutely requisite for the production of either 
| Pituneus or coals from e libre. . 


| Paper was wy by the Rev. T. F. Kinzaan, M. A, 
Fus, entitled, © Theorems on Groups.” 


|  Pnocer{INGs--La, & Pulk. SocET Y- No, 13. —SkEssrox, 1860-6]. 


. | A letter having been read from Dr. SCHUNCK, tendering 
©. resignation of office as Secretary of the Society, it was 
Wnanimously resolyed, © That the Society desire to express 


| « peat obtained by himself from the low mosses adjoining the 
It near Southport. One was a dull brown substance, having 


be other was of a bright black colour, with a perfect con- 
Weonchoidal fracture, which looked like pitch and emitted 


Euppozed to have been formed under an elevated temperature, 
ſomething analogous to the production of tar and pitch by the 


: ow, the specimens exhibited showed that vegetable matter 


Penig anthracite coal, thus showing that high tempera- 
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The following theorems form part of a Memoir presente 


to the Imperial Academy of Paris, in competition for they 
prize medal which was offered 1 in 1858, to be awarded! in 1869 
The subject proposed is ; 

« Quels peuvent dre les Bomben de valeurs hos fonetign | ca 
bien definies qui contiennent un nombre donné de lettres, « 1 
5 comment peut on former les fonctions pan lexquelle il erb 

un nombre donné de valeurs?“ 


No prize has been awarded, and the report of the Refores 
gives no details of the Memoirs presented. Comples Rendus 
Mar., 1861. 


The Memoir which I had the. honour to present to the 
Academy contains numerous results, which I believe to by 
new, and which at least are 80 far important that they ar 
; contributions, 1 hope, useful and pregnant, to a direct anshet 
o the Prize question. | 


1 may be permitted t to mention what appears to me to k 
more or less important, as well as new, in my results. 


1. The enumeration of groups of forms already know , by 
not enumerated. Do 


0. The definition and enumeration of large classes of 
groups which were before, 80 far as I can learn, unknown. 


3. The discovery of the third and principal xpeees « 
| Substitutions 1 in grouped groups. 


__- 


4. The determination of the number of equivalent s 1-valua 
| Functions that can be constructed on a given group; 1.60 0 
functions of the Same degree, of which none is among the il 
: values of another. 5 


_ 


The mathematician vill remark that there is a little oo. 
fusion of ideas in the writings of the most recent Frend 
investigators, about the relation of groups and functions. 
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I cannot find that either Cauchy or any of his followers 
F- have ever suspected that on the group 
3 1 2 3 4 5 6 


HB 114565: 
3 en be constructed any grouped group of six except this, 
Þ 123456 
: 214365 
| 34561 2 
436521 
: 612384 
321 4 3 


It is id down in one 5 the last French contributions to 
. theory (vide pages 22, 32 of Theses présentées à la 


©1860), as a point apparently too plain to require demon- 
nn. deu especes de substitutions, bien distinctes;” 


X among each other; 
2. substitutions whereby, the elementary groups being 


in their! interior. 


1 


ty occurs in grouped groups more frequently than the 
* also displacements of letters take place in their interior. 


* like the preceding on the partition 

5 _ 5 N=6=2 3 Ad. 5 
12345 6. 123845 5 128 4 Z 6 
214365 2143 2143 


3.46512 43 „„ 
135621 34652 1 335 
561243. 6.61.24 g 
6521384 362134 651224 


1 which there are cnbatitutions of the third species. 


© faults des Sciences à Paris, &c.,” Paris, Mallet Bachelier, 
=o that there are in a grouped group two species of 


I. those whereby the elementary groups 5 change 


adurbed, displacements of letters are effected exclusively Th 
The truth i is, that there i is a third species of substitutions 
E other two, whereby both the elementary groups are permuted 


For example, there exist the three following groups con- 


EYE SL . d — 1 Hs RG * ; . 


— 2 


ME 
» 
b 
1 
1 
I 
i 
- 
y i 
JF 
WT! 
. 1 
Y 
q W 
4 4 
» 
4 
1 
A 
x 
* 
1 
1 
1 
4 
av 


3 


the simple questions; Ist. What is the group to which the 
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In the theorem H which follows, I have exactly enumerate 

a very large and well defined family of grouped groups, gf 
which only a small portion had been before detected, Without 
attempt at enumeration. | 
When the exponents in the denominator of the derivant ( 
are all unity, the groups contain only substitutions ok the two 
first species: in other cases there are substitutions of the third 
species also. a 
1 hope that my theorems on athe connection between groups 
and the functions construetiÞle « on them, will be dee emed of 
some importance. 1 
I remember well the embarrassment I felt ! in 1 mysel 


3. valued function ab+cd belongs? 2nd. What is the genen 
theory of the connection between the group and the function? 
I know not where an answer can be found to these! Inquiries, 
except in my own Memoir. ED 
The most important addition that has deen made! in Tris 
to our knowledge of this subject since the days of Cauchy, 5 
a Memoir in Liouville's Journal, January, 1860. 
And 1 beg here to express my admiration of the demonatn- 
tion there given of the existence of functions of * ' variables 
which have | 5 
„„ 1236 — 20 
| values, whenever pi is a prime number. 
It appears to me that the use there made of the 1 
subindices invented by Galois, is a very high analytic tica 1 
DE achievment. . „„ | 
1 had Succeeded | in both finding and completely enumerating 
5 these groups for 2 =1, before I had the pleasure ol! reading 
the demonstration of the more general theorem. Co 
Proof of the confusion of ideas that has reig ned may be 
: found i in the Paper referred to in the Journal of Liouville. 
The corollary at page 20 is not demonstrated, neither is tle 
enunelation 21 and there appears to be an n_oversght l 
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has K values, it is not enough to show that it is invariable for 
a certain number of substitutions. It is required also that it 
shall be proved to be variable for all other substitutions. 


n 
Ws bu 
We 
No 


A Y 
e Ft 
CL En EI EL 

3 e 


tions which he considers, which yet have not the required 
Y camber of values. 


dnnn from competition, after being proposed once only, viz., 
bor 1860. I can only say that I regret this, and I wish that 


notation which they have done me the honour to commend. 


b © factory solution. 


1 | raves” ol waste paper in the French Institute. 


Taron zus on Groves, 


Womens 1 8 
. Te oper ation =." 
- A, A, = A. 


A, 


3 Wt 


* E * 


x. | 
of the two <ubstitutions, 1. 2 ah in chat order, where 


W cough of this principle, that in order to prove that a function 


There is an infinite number of functions which answer the 
| acfuition of M. Mathien, and are invariable for the substitu- 


d This question of groups, contrary to the very frequent. 
| custom of the Academy for a length of years, has been with- 


E the Academy had given one chance more to the improved 


1 It is to be hoped that a question which has been long under 

consideration, with no great result, and which, in my humble 
opinion, has somewhat been retarded by the too great generality 
of Cauchy's notation of eee may soon receive a satis- | 


The numerals in what follows refer to the articles of 5 
memoir, which has been 80 peacefully buried, I hope alive, 
dag without name or record, in the * dark unfathomed : 


L 338 e TA Es ect * ties . — 
rand} ATTY K 7 . 6 . . ö 32 e 
— — 


Def. Let A, A, A; be any arrangements of the same N 


ED ee 


þ exentes on 1A the subatitution 4 | by putting for the element 


a in PI that which stands over d in the substitution. The 
L 18 the permutation A, or, what is the same thing, the 


— 2 * amm —— 
RR” IT "IN 2 0 
Sr g 3 
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Sa 3 mm # IRE 
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$223 ns 7 1 — 


. REI en 
4 x = a359 22.5: 
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a) denotes the natural order of the elements, is the gy, 


ik both the products A A, and A, A,, are subtitution of the 
group, A. A, being any pair of the group.“ 


is a vertical column of k permutations— 


: which differs from G wrlttad in a wertlinl column only in the 
| horizontal order of entire vertical rows of elements, | 


$a derangement of G by A, P, A being any substitution of 6. 


5 derived of G by P.“ us 


6G by (Pp A.).“ 5 


Sh containing (1), if they be not the same group (KA. A= 
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A, 95 
(1) 
6c Def. A system of R neee of N element 
(1) Ai A. MA 
is a group of k substitutions. | 
WAA. wn *& 
WH O-- - 


stitution 


« Def. Let G be any group of k zubstitutions made yit 


N elements not containing the substitution P. The Product [ fror 


GP=(1+A+A+: ＋ Au) P 


P 
. 
AP 


_ GP is the derangement of . 
Theo. „The derangement (GP) of G by p 18 the 


6 bas T different derangements; NI 2 3 *N). F 


1 ce The product PG of the same 92 and 6 is th 
Theo. The derived (P 6) of 0 by Pi is tho tern Y 
6G has 7 1 difforon derived? groups ce ) — 0. 


Le N 5. =p ES [ 
Bel "The: groups rey 104 bob are equivalent group 1 


i 
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———_ 
: = 3 


is a derived derangement of G. 


Ges 


6; and there are among these derived groups neither more 


1 ho G. 
(0) Cor. If the number of groups equivalent; to G is 


1 G has has no derived derangement, except itself; and 


| every derangement of Gisa group of per mutations different 
© from every derived of G. The same thing is true of the 
ö Werangements and derived groups of every equivalent of G. 

It the number of groups equivalent to G be fewer than that 


J : ments. 


If M be the number ol. groups equivalent to G, aN ; 18 the 


t. M 


| and its derived groups. 
Fach of the equivalent groups G [ © . forms with its 


= A substitt ti 
3 TN utions. 


bon it, are among the faits nouveaux of my Memoir. 


1 They lead directly to all the enumerations and extensions 
3 . 


4 


Wicluded, 


I 


58 
. 


FF If PG ind GP are the same group of permutations, 


1600 Theo. A. The © _ derived groups of G (including G), 
3 1 derangements of Fla groups G GG, * G equivalent to 


| gor fewer derangements of G than of any group equivalent 


1 F its derived groups, we know that G has derived an af 


| BW of e derangements of each (G) of these equiva- 
© lents (including (G') in this number), which are e found Tong 


] rel lerangements a erent group (contaming 0) of 


believe chat this 3 A (8) and the corollary 9) that . 


4 | (10) Theorem B. The number of different groups of the - 
© N, A, A, os ATT) made with N elements, which 
Venere“ of one substitution, 18 85 8 Ry being the 


Nunber of integers less than N and prime to it, unity 


—_— —— — RA. eo. _ 
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I believe that this enumeration, * I think it a lite 
surprising, is new. 
(1) Theorem C. Let N=Aa+ Bb+Cec+ 4 5 
AB, B/C, FJ, a, by c . J being any " 

>0, and let K be the least common multiple of ABC, 


BF: © 4 
_— ” 
WES on 
= 
. * 
Ry TY 
"8 * 
+ 
, 
& 


The number of different equivalent groups, each al 

powers of a substitution having d circular factors of the ode 
A 1 85 of A elemnts), 5 circular factors of the ole 
Be B. i 0 4's of: circular factors of the order J, is 


85 WERE rar = 76 * Br N 5 
: hers Re | is the number of i Integors less than K and bine, 
: it, including unity. 
1 believe that this enumeration also 3 is a a fait mc nouveau: w 
it is fundamental. oh „„ 
(16) Theorem D. Ik there be, among tho R, 3 interen 
- 0 than N and prime to it, a prime root of the congruene: 
| e (mod. N), 
- wheres = '7 15 


we can form with N elements — * equivalent group 
N 


: a A * 1 each of Nr substitutions, among which will he 
found the N powers of a substitution of the order N. 


And if there are n prime roots of this congruence of which 
” none IS comprised among the powers of another, according 0 

7(N— 
R 


| N this modulus, we can form me | ) different equivalent ois 


9 of the Same description. : = 
(a8) Cor. With che N elements \ we can | form 05 5 = . 
: equivalent groups of 2 N pabacicntions. ry eomprixing A 

powers of one substitution, and N square roots of unity. 
N believe chat this theorem D, and the corollary,  Prexen 
what 1 is new. 
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WT (35) Theo. E. If N—1 be any prime number, we can 
F bm n (N—3) equivalent groups, each of N- (NI) (N--2) 
U ; ones 


T he enumeration of these groups is, as I believe; new. 


3 . 600 Theo. F. If N 5, it is impossible to construct a 
5 of N- (N—1) (N—2) (N—3) substitutions, which 


ontain N powers of one substitution. 


_- 3 
oy = 


S 63) Groups of the Form dnt hi G being composed 5 
4 1 roots of unity, 
| - | Theo. G. Let 
: ABEC 94 

den 1721 A7B7 7, and where one at least of a be 924 
71 
Y Let K be the least common multiple of A B C J, and 
let Re be the number of 1 * (unity ineluded) les than K, 
= prime to - 
I | There aro 1 
Y R. K ra = "5:0 of 
q 3 groups of 2 K substitutions of the form G+R G, 
E vhere G is the group of K powers of a substitution having a 
3g factors of the order A, b of the order B, etc.; and where RG 


XE composed of K *quare roots as unity. 1 e that this 
E 13 hew, 


Dor r example, take tho partition 
Pe  6=3'2= Aa. 8 
3 There are 20 groups G by theor, C C; and 60 groups G+ RG 
| 4 theor, G. Let G be : 
3 2 23 45 6 
461325 

: 508 1 62 | 
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We have the three equivalent groups 


1 841 6 ð 14284136 12345 
46 18 235 4831328 16132 
8 3 4 1.62 3 54162 33416 
1 2186 5 156 4326 19435 
831426 3614532 321406 
463152 4 3 1 433812 


3 "ie H, 
a These are equivalent groups, for we have 
H=1643521H16435 2=PHP: 
H=154326H15432 6=P, 173 


' Groves: Gnovrs. 
Del. A principal substitution P of a ad G has lein 
A BA Ce 
e 
which means that P has a circular factors of the ode 1 
b of the order B, etc, Every other subatituton Q of tle 
b group has the form Pn, 5 
fQ= 5 1 80 Þ: n 
puck that the first of the differences 
3 on B— B d—by ... 
DYE is not zero, is positive. II hey: be all zero, Q is 
a principal substitution. Po. ” 
06. Theo. H. Let any partition of N be 5 
| | Nd. bu Cot: 75 „ 
AZBZO 707 
8 K being the let common wan of A B C. *X I and xc 
| that. one at least of @b. $3 18 00 5 
Loet G be any one of the W. groups of K powers of amb 
” stitution constructible on this partition of N, by Theorem C. 


Let Eo LT ⁵⁵ 8 ete. 
PP: - 55 Fre ; i 3 ? a L541 4b db 


| be the 4 factors of G of the orders A B 0 5 ele. 
Let p. be the i” cyclical permutation of p. 


1 
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Let we equivalent groups be constructible of [ substitutions 
F . * with a + 5 + c+..J elements, of which the d elements 
e consecutive in unity, the b elements consecutive, the « Fo 


ene consecutive, &c.; and such groups (9) that every eir- 


IM ar factor in them made of the à elements is a divisor of A, 


* one (9) of these groups (9) begins by the power of a 


ee substitution (P), whose form is, by hypothesis, 
: FF": — Aja, __ Aga, ＋ A30¹3 = 6 0 (= a) | 


+ Bib; + B20 + Bb, + * (= * b) 
+ Ca, + Our, + Co, +77 | =P c) 
+ 10 + J — Is +: | (= +j). 


| 6: those which follow. 


Let M be the least common multiple 1 the integers— 
| A K B 1 b HE 


| . * A2 Az | 5. | 32 5 01 CG, 


Pete group (0), being A. of the 4 elements, B. of the b 
* Ke. 


Let the substitution Q following be formed: — 


clemens, | 


* 

5 * F 
: I 

BY. 


7 e.; and SIT the terms of the numerator are those of the 
3 Penominator in different order, 80 that B * u if g 3, &. 


ö 5 ery circular factor made out of the b elements i is a divisor of 
, &e.; and also such groups (9) that every vertical row is 


com, \osed only of the a, or only of the 6, Kc. elements. 


ae being the partition of a TDT. . . 4 in which the 
ebe groups (9) are formed cither by theo. O or by any 5 


bose denominators are the orders of the Ae factors of the | 


n BH: 
e 2% Ps 3 55 FFF 
5 jp p” 3 1 5 * 6 7 SS 0 
| a. a-H d, a+b a-b41 | 
mn (a ** 0 „5 is) every one in turn of the 


| | <ubstitutions of the group 10 9), a Þ . 0, being the 
being the belements, e being thecelements, 


PPPPPPPPww„wã ITS 12 7b TIED Ae 


FE 


+S£E N D Yeats: $5.5 2 


3-4 
„ — 
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and whete the exponents of the factors] P, are anything we ples 
C A + 1, the exponents of the factors q, are anything wy 
please, E B+ 1, &e., and where the same system of eXPOnent 
is employed in the denominator through all the [—] SUbstit 

tions Q to be formed. 
The II derived groups Q.G, Q,G, 8 form with 
G a grouped group of K“ Substitutions, and the number gf 
such grouped groups constructible on the given partition of 


N is 
SRM Wo (AL 5 B * K Ie 5 

| K (GK + (X) R 1 

where A is the number of the Principal substitutions of k 


group g, when their form is 


A a; K = 
| 985 51 5 NON: 
| 4 ; 1 . F 


and hats? \ —0 in every other case R. is here the number 
of ! integers less than K and prime to it, unity included, 
The number of principal substitutions 1 in each of the $ 
. Froupes groups is 
IRS) he 
The elementary groups (o) of these grouped groups ar 
| groups of K substitutions; and each group (o) is compoxe 


of a vertical column of— K x Square groups of powers © of a sub- 


” 


15 K. 
stitution of A elements, or of a column of Square groups 


of powers of substitutions of B elements, Ke. 

These grouped groups, whose elements (o) are made up of 
groups of A powers, or rot B powers are re grouped g prone of the 
first class. | g 
00 theorem H we > have 1 the auxiliary groups 
'g of the order 1 to such as have no circular factors, formed 
with the @ elements, whose order does not divide A, etc. Þy 
this limitation we have exactly enumerated definite oy 
large class of equivalent grouped groups. 1 


85 
But, if this limitation be removed, the constructed group 
2 * K / substitutions is still a grouped group. But it is not easy 
0 gire the exact enumeration without repetition of the con- 
A Þ ccructions, when 9 may be any group of , made with the 
F Dab + j elements. Every group of the order KI so 
© formed by any group 9, whatever be the order of its circular 
| © factors, is a grouped group, whatever be the system of expo- 
R |: | nents that we employ in the denominators of QQ. 


: D lenrntery groups are of the order Kr, comprising r—l 
3 lerived derangements of groups of K powers of a substitu- 
tion. We first enunciate generalisations of theorems D and G. 


Theorem J. Let | | 
N= A ＋ B/ A C. +3; 


1 and K being the least common multiple of A B C. J. 


* 1 


3 of bs no one 1s e among ths 1 powers of another, 


being such as are at the same time primitive or non-primitive 
Þ roots of the congruences = 
. . 2 21 5 I 

1 hers R is ck one in turn of ABC. J. 


4 ncluded) less than K and aca to It, 

1 N T a _ b TC © © 0 * BY G 2 | * 

b ferent groups each of Kr substitutions, all of che form 
67e GT eG +0,16, 


Jis, as I believe, a fait nouveau. 
Weh Theorem K. ; 


| (83) Grouped groups of a higher class, of which the 


1 A7 23 A7 B 7 O 7036, b,, J being any numbers, ö 


Let \ be the number of Yan roots of the congruence | 


3 M being any one of the numbers AB C. J, these A roots 


e can eonstruct, R, being the number of integers (unity 


where G is Is a group of the order K, and 01 0. are derivants 
1 given in terms of one of the X primitive roots. 1 his theorem 
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Let N=4 a+Bb+Ce+S..+d,, 
TH C997 J; K being the least common an 
of A B C. . J, and a c.. being any numbers. 
Let E = K be any one of "the numbers A B C. I 
and let E-! be a primitive root of the congruence 
| | z” == (mod. M). 
M being any one of the uumbers A B C. . J; and such 
root that it is also a 85 En or not, of the congrueng 
==1 (mod. X), 
5 X being one each | in turn 1 61 the numbers ABC. 1 
Me can form by the aid of this root E—1, on th gin 
partition of N, By being as in theorem J, | 
| E TN | 22 . 
R va b A BT 
| equivalent groups of Kr substitutions, e being the milie 
of E in the partition (Aa * Bb * 5 2) of N. I hese groups 
are all of the form | 
e 0400400: "£66; 
when G i is any one of the W groups of theorem C. 
For example, let 
N=26=10-1--8:24+4'2 (K 40) 
We have the primitive root 4—1 of the congruence 
af —1 (mod. 10) (Ee 2) 
which i is also a root of the congruences 
5 2 — 1 (mod. 8) and 
l (mod. {EG 
7. (26 | 
One of owl 0 TS 


groups G of theo. C is 
123456789 0 330751 Ty mnp(q 
2345678901 bedefghajklti npqm 
3456789012 edefghabd klij pqmn 
"T7 0901.58 ANTE RNs TIES 4 


of 40 substitutions (1A At AY 
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Ur have the derived groups 
[3692501279 efadgbeh jilk pn m =0,G 
69258147 03 fadgbehe ilk) pnmg 
1259147090 adgbehef i n m 9 


= 98755 43210 abedefgh T1 m N ? =0, G 
WW 3765432109 bedefgha jklinpgm . 
16534321098 edefghad klij pgmn 


E 185296307 fadgbehe ilkj pmnq. 
E 1552963074 adgbehef Ihkji mngp 


; ths root 3, 
I believe. that this theor, K is new. 
0) Theor. L. 


Let J be any group of K- aubatitutions formed with N 
3 Wu on n the partes: 


A 


1418529630 efadgbeh jilk qpmn =0,G, 


I which form with the group G a group of 160 substitutions. 
; Me can form 4 different such pee on this group G, with 15 


* composed of any a ag groups, the same or 
ferent, formed each with A elements, of any b equivalent 
bao: formed each with B elements, ete.; these en 


a elements, the b following Yertiont- rows contain only the 


J, may be any of the groups enumerated in the 'Precedi 
theorems. 


EK substitutions can be presented as grouped groups of l. 
substitutions of theor. H. But there is an enormous mne 
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groups being all, either with or without repetition of the ak 
stitutions, of the order Kr, 
Let F be any group (1 Bi B:) of I substitutions fm: 
with | | 
4 Tb TE bj 


nende in which the first a vertical rows contain only th 


elements, etc. 


Every pair of groups JF gives a l group of Kr 
substitutions, of which the elementary groups are the ah 
named equivalent groups of Kr substitutions, 


2 ws : 
I — 8 9 * 5 \ 3 * R * x \ l 
* W 8 3 * R R 9 e 
5 93 h RY tA * 2 / . : * 2 7 . Þ * n 3 
9 2 5 5 8 C 4 * 72 EE Fo. * 
. * « = . Col x n 882 {0D LW y YEA © "xn = 
3 n i 9933 n TY „ o 3 „ 3 — 5 r 
& Is e 1 Xe: [4/08 — JJC / èͤ RA 3 1 Pa Fn £5 : 
ones NIE * * r Lee oC Io et ON EE . EF „ 8 
* * EY IT __ e as c oe n bee r 2 8 . 


The equivalent groups of Kr substitutious which compo 


It is difficult to determine how many of these groups 


of them which cannot be 80 presented. 


| For example, take 
: (=9=33= 1 


We bi the group J of Kr=6 substitutions, 


123 
231 


312 


213 
321 


132 


Fa 


456 
564 


645 
546 


604 
465 


789. 
897 
978 
679 
987 


798 


28 1 


We can take for the euxilinry group either 
ITO FIAT. 
281 
"S149 
321 
213 


=d | F an 


—_ 


456 
564 
649 
546 
565 4 
J 4 465 


: 5 897 
= 978 
= 679 
= 987 
798 


12 (A) 3 
231 
213 
321 
1132 
1 1 789 
1897 


; L | 798 
| a 56 
= 6 4 15 


= - 
a : 
=_— . 
= 


is 


312 


9 78 
$79 
087 


* 
. : 
—_—_ 0 . 
5 * L N 
3 f 
_ R 
—_ F 
—_ : 
_ - 
0 . 9 4 
= 
4 85 * 


789 
897 
978 
879 


987 
798 
123 
231 
312 
913 
321 


132 


789 


897 
978 
879 


986 
798 


456 


564 


645 
o46 


634 
465 


123 
231 


312 
213 


321. 
132 


N By the first we can add to : 


128 
23 1 
312 
218 


321 
132 
456 


456 
5 6 4 


546 


6 5 4 
465 


45 6 
56 4 


645 
546 
6 5 4 
465 
193 

8 


312 
213 


321 
. 


78 9 


897 
978 
879 
98 7 


798 


89 


3 By the latter we can add farther, 
| =QJ 


L 20 J 


„ a group J +QJ + Q, J of 18 = Zo 2, 3 Kr 


I * 


2 J | 


= QQ 


" 2 
* 1 tb 9 
5 
= "8 
1 8 
Ig 
+> 


= completing ; 5 
A tions . 


18 
8 


grouped group of 3 2 6 = = K substi- 


— 


AE In or 


8 0 q ” x . 2 5 #4 pa: n 4 . £ — # 2 3 
_ ws N 2 8 FFF 1 : N * OS 5 e 3 N IE n * 9 2 IS * l 
* 3 . 2 — . 2600 "—* Tos 2 n 2 . as = « d ” fo if >= wt > SEL 2 L — — 

2 / d <6 rc 5 3 — 2 — r 1 >. 

- = er 1 1 {ag > 2 1 b — 5 — b — — . 
<> 0 * Gf” IA ARS WS 7 IT ERS py % - —— 
= 1 4 * * g — þ f — — — _ : N ** _ 
We 1 -> — — — a — — 8 — — — 2 — 


— 
— 
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Neither the group of 18 nor that of 36 can he presente 0 
a grouped group of K“ substitutions of theorem H, . 
the following of KI = 63 substitutions. 
123 456 789 789 123 456 789 456 19; 
231 564 897 897 231 564 897 564 941 
3.126453 976 978312646 978312 $1: 
438 789 123 123 789456 456 128 75 
564897 231 231897564 564 231 897 
645978312 312978 645 645312976 


Woven Groves. 

(95) «Let N . 
Let G be any group of L zubstitutions, formed with 4 
elements, and Gi, be any group of L' substitutions formed yi 
B elements following the A in unity. 
a woven group of LU substitutions. There is nothing 0 
prevent G and G' being themselves w oven v groups. 


We can always forn 


e. 9. the two woven groups: — 
— 12345 


| 23145 
31243 


12354 
23134 


31264 
vin form ; a woven group of 24 eubstitutions. 


8 Woven Garen Groves. ED 
| (96) The grouped group J+Q, J+Q. 4 of (89) of 32% 
| fol Substitutions can become a woven grouped group o 
6532648 substitutions. For J can be woven into a gr 


of 055 thus: 


123 466 798 


| and 6789 


123 646 789 
123 346897 
123 646 978 
123 546879 
123 546987 
123 546 798 be.. 


123 456 789 
123 456 897. 
123 456 978. 

123 456 879 
123 456 987 


17689 
6798 
7698 


.5 I 

, 

_ 

2 

* V. 
* 

= 

* 

. 
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123 564 789 
123 564 897 
123 564978 
123 456879 
123456 987 
WM 123 456 798 
„ Let this woven group of the order 6* be J 13 chan 


+6 J1,+Q.J. is a grouped woven group. of 648th order. 


* 8 : 2 — . or _——— 

ih nn inet ei. ei ts : e r — 

3 : — 2 ———— rs "4 F< . - - 
ane a Sa dl de — a — ad 


12 333 


WW Theorem M. „ 5 
Let N=Aa+Bb+Cc+ .. 40 . 


Ah BO C>D . 


3 1e Ms be the number of groups equivalent to a group G, 

| . G, in this number) formed with R elements, of 8. 
E gubstitutions, po such that 6. Shall not be equiralent to Gs 
E en though A = . 55 
. Let F, be the entire number of groups, of l, substitutions, . 29 1 
3 can be formed (containing unity) with 7 elements. „ i 
E We can construct with N elements, upon the given partition 
: 1x. and with given groups G. G Gs. = 

B ANF, F, F. F, (M.) (MM); (M, 

RH ra vb re 5 (7A Gear (ef | 

1 ren grouped groups each of PETE 

. (8%) (Sv) (Sc) 55 (SY 1, 61h 


: @bxtitutions. ls 
b For example, on the partition, Z 
1 10823 2 +: 225 Aa 1+ Bb, 
z Where we have 
.= M . 


S CC 
% 3 n - © p< Ne N * : 
Mc OSS = « < 4 
: 2 q 2 "= at > . 


e can form 


. . 


8 be” 
* 


I LE ET i, = 1 88 
en grouped groups, -each : - 
3 322 2 144 eubetitutions, on 3), 


* 
> wo 


£ 428 = 


r 
2 I Ny RSG EDS 3 
1427 2 K.. SS > 


* 
3 An 
xx 8 (2 
* 0 — 
= * " . 
,— 
1 b 
. 9 by . 
= : 
5 Be 
. ER. 
© 


Yo 
> x 


T3903 ,.0: | - 
0:2: 2+ 2 = 576 aubotitutions, 8. 6). | 
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And on the partition, 
10 2 3. 43“ 1 4 2 2, (. 1 M/ M. 2 =0; 
we can construct, if we take S: = 6 8˙½ = 3; 


71 10 
1 1 2 66—.ͤ ⏑ ů 2 


woven groups each of 6 3. 22.112 = 144 Substitut tion 
all different groups from those above enumerated, 
(109) If we take for each of the r groups G. the eos 
permutations of 123 R, and write 
82 =R, * 0 * 
we obtain the nr A 
n b % Tj. 
substitutions of which Cauchy has demonstrated the existenn 
in the I Xth seetion of his“ Memoire sur les arrangements,” ke, 
in the Exercises de M. athemalique et de Phy y8ique Anal, ytrque, 


It i is evident that the larg est woven group construcibl On L Ar 
our partition of Ni 18 of . e 7 1 4 


(TA)* (7BY ( CLE © a =) TC 2 20 | 
5 substitutions. This group has no derived derangement i. e. i 


is a maximum a group, and has © = equiralent groups tel 


included, 
This theorem Mi is, as 5 believe, in that generality, new, 


Y ON THE Consrnvcrion or Fuxcrioss. 5 
(104) Theo. N. Let G be any group (1A; A,** EL 
Lñsubstitutions, made with N elements (12: * N). 
F e 
b Bo: 


7 P Tz 55 1 
be che product of N men powers (6 0) of tho * ar 


/ ables 1 12 LE IO 
Oo, 

| 3 | 02 I P. P. „% 

; be the sum of the N terms, obtained by performing on le 

: subindices of 4 the substitutions of G. CE: | 
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3 ; TN 
1 ; Which can be formed upon G and its © TT —1 derived grove, 


} . And the number of different functions ꝙ, all of the same 
3 gebraie degree, of which no one is a value of another, i Is the 
{ Fumber of groups equivalent to G. | 

; = T beo. P. Let 20 be any group of L substitutions. 

pie eel. af 


| = T T2 z 


55 5 4, Ke. 5 0, 


t he a term such that it 8 in its algebraie value by the 
1 operation MP performed on its subindices, where MG is 
any derived derangement of G, and such that no group 
hiralent to gives the same algebraic tunetion, 


Þ = P. Py ob +-P; 


3 T7 N FRY: 
* G. 1 be function 0 has 1 values, which are con- 


3 * N 
4 mcd on G and on its IJ” —1 derived groups. 


| Theo. Q. If two equivalent groups G and G¹ of L substi- 
4 | game algebraic function ®,, Þ, has not LY values. 
| Theo. R. The number of groups equivalent to a group G 


: a given, and: any system of exponents of 1 X2** L being 


3 funetions, 
2F "= PI P. . 4 P 


wotker, 


Z 0 1 in dare © Eyalues by the permutation of the N variables, 


"= give for a certain system of exponents of T1 2 415 . the | 


elected, there | Is a an assignable number of algebraie 


3 o the degree determined by that system, such that each 5 


a, TN | 
3 Function has > values, and that r no function f is a value of 


: 9 There are hoes equivalent functions, and no more, of the 
I s made with four letters, which have each s SIX values. 


FOE 4 — 
_ — 3 TY < 


wo 


94 


3 There are three equivalent functions, and no more, of the 
6th degree, made with four letters, which have three value, 


3. There are two functions, and no more, of the i 
degree, which have each three values, 


4, There are two functions, and no more, of the second 
degree, which have each two values. 


5. There are six equivalent functions, and no more, of te 
10th degree, made with five letters, which have each I 
values. 


6. I. "ie are three equivalent 6-valued ſanctions and no 
more, of the 6th degree, made with five letters. 
7. There are two 6-valued functions, and no more, of the 
fourth degree, made with five letters, and these are the 
simplest 6-valued functions of five letters, one of twenty, 
and the other of ten terms, of the form u u., 


8. There are six 12-valued equivalent functions, of thel0k 
degree, and no more, made with five letters. | 


9. There are two 12-valued functions, of the fourth degre 
and no more, made with five letters. 
10. There is one 12-valued function, and no more, of tle 
3rd 8 made with five letters. 
© There are six equivalent 24-valued functions aud no 
_ of the 10th degree, made with five letters. 9 
12. There are three equivalent 24.valued functions, aud 10 
; more, of the 6th degreee, made with five letters. EY 3 
13. There is one 24-valued function, aud no moe, 0 of the 3 
| Ath degree, made with five letter s. = 
14. There is one 24-valued function, aud no more, ol {tle 
3rd degree, made with five letters. „ 

15. There are ten equivalent 10-valued funetions of Us 
10th degree, made with five letters. 

16. There are six equivalent 6-valued functions, 11 10 

tore, of the 15th degree, made with six letters, each tem 
haring fivo different exponents, WO 


8 
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17. There are three 6-valued equivalent functions, and no 
3 Þ more, of the 10th degree, made with six letters, each term 


baving four different exponents. 
18. There are two 6-valued functions, and no more, of the 


4 Ith degree, made with six letters. 

= 19, There are two 6-valued functions, and no more, of the 
E © 6th degree, made with six letters. One of patella putting 
. 123 4 for 41 Tis | | 

2934+ 52124 2 + 624931 + 241 5 + 52924 6 
4461+ 6235+ 2156+ 63% 1 + 12826 4 

+ $122 5 + 32022 11 
4627 5314 3 + 124?5 3 + 1-6*4 5 + 52423 9 + 32421 

1 1 FE 13 + £1.62 + 32541 + 5216 3 

2625 2 + 42926 5 + 32225 4 + 62129 3 + £223 6 

3 "_ may be compared, as well as the preceding, with the 
© cingle 6-yalued function of the I0th degree, discovered by 
Z M. Serret, and given in his Algebre Supérieure, Note viii. 
3 This has, I think, been hitherto the French stock of 6-valued 
E functions, and we have repeatedly heard of it. 


I more, of the 15th degree, made with six letters. 


1 g functions, of eight terms, of the 10th degree, made with six 
letters. 


allued functions, each of sixteen terms, of the 10th degree, 
made with six letters. 


1 
_ 


: VP letters, 

" 
” 

1 * of Axteen terms, of the 7th Sages, made with six x letters, 


> 1 
13 
"2 
_=— © 
5 = i 
1 
* 


Wh: 
by” E 
_ 
B : 
. — 
x 


20. There are 45 equivalent 45-valued functions, and no 


21, There are nine, and only nine, equivalent * 
22. There are eighteen, and only eighteen, tent 45- 


4 23, Thee are threre, and ouly three, equivalent 45-valued 1 
1 each of four terms, of the Tth degree, m made with six 


1 21. There are seven, and only seven,  45-valued: equivalent 
33 each of eight terms, of the 7th degree, ma te with 


| 25, There are seven, and only seven, lad functions, 


- * 
8 7 * 2 
— — 1! Se 4a . 1 * 
* —_— — — a — - 
— — _— - 83 * 5 
- ws... i 5 . L 


— 


7 — 
* 


* 


* 
. PR 


rns 


: . 2 5 = 7 . Vat.” 4 8 A 
p ov” * A Es" Mes - — 3 ERS TU > _ 
— TOS -4 _—— 4 ; ; WF. p — 2 8 
2 FR OE. ei 8 , Ws. : 


Wy * Fu 22 << 4 4 _ 
9 *, 3 * . „ ens 88 — 1 
3 — — \ ho * * 
2 2 IE IED $355 5 ER e — 2 Eg. + vw 


—— — * Peary 7 
S 
** 


3 * 

PE * * 
N 
_ „ 


— 2. — 
3 8 ab es 


— TT IE 
2 2 r 


5 more, of the 10th degree, made with six letters. | 
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26. There are 9, and only 9, 45-yalued functions, 4 
eight terms, of the 6th degree, made with six letters, 
27. There are 3, and only 3, 45-valued functions, each g 
sixteen terms, of the 6th degree, made with six letters, 
28. There are three, and only three, 45-xalued funetinz 
each of 4 terms, of the 6th degree, made with six letters, 
29. There are three, and only three, 45-value( funeting 
each of two terms, of the 6th degree, made with six letter, 
30. There are two, and only two, 45-valued functions, 9 
four terms, each of the 4th degree, made with six letters, 
31. There are three, and only three, 45-yaluzd functions 
each of eight terms, of the 4th degree, made with six letters 
32, There is one, and only one, 45-valued funetion, of sik. 
teen terms, of the 4th degree, made with six letters. 
33. There are two, and only two, 45-valued functions en eacl 
of eight terms, of the third degree, made with six letters, 
34. There are two, and only two, 45-valued functions, ca 
of four terms, of the 3rd degree, made with six letters, 
35. There are two, and only two, 45-valued fanetion of 
the 2nd degree, made with six letters. 
36. There are sixty 60-valued equivalent functions, and uo 
more, of the 15th degree, made with six letters. 
37. Thereare thirty equivalent 60-valued functions, andi 


38. There are fourteen equivalent 60-valued funetions 
the 7th degree, and no | more, each of twelve terms, made nth 
six letters. 

39. There are > two equivalent 60-valued functions, and 10 
more, each of six terms, of the 7th degree, made with dl 
letters. co 25 
These are 1 01 
＋ = 1234 + 642 6 + 764 1 + 251 6 5 + £813 
+ 63925 2 | 
3 = P234 + 4 621 5 + 9994 g + 205 * 

* 65422 3 2 3726 1 
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40. There are six equivalent 60-valued functions, and no 
F g ore, of the 6th b of six terms each, made with six 


3 Setters 
| 41. There are thirteen equiralevt 60-valued functions, and 


1 N ho more, each of twelve terms, of the 6th degree, made with 
b Cr x letters. 

22. There are four, and only four, equivalent 60-valued 
| Whnctions, each of twelve terms, of the 4th degree, made 
Ig six letters. 

43. There is one 66-valued: function, and no more, of SIX | 

. of the 4th degree, made with six lettters. 

= 41, There are two 60-valued functions, and no more, of 

| 6. 3rd degree, one of six and the other of twelve terms, made 

n six letters. | 

45. There is only one 60-valued function, of the 2nd degree, 

» with six letters. 

None of these 60-valued functions is reducible to the Ju: 
7 of two functions. 


Ul the above functions, and many others, are e given in my 
= 


| * The following Paper was also read : | 
On the Production of Graphite by the decomposition 


4 Professor Roscok. 


* caustic alkali. 


These liquors contain the following compounds: — 5 


A RN Chiefly hydrate of soda. 
I * Some quantity of carbonate of soda. 


| J bypozulphite of soda, sulphite of soda, and sulphate 


v 


1 Cyanogen Compounds,“ by Dr. 2. PAULI, communicated 


The mother liquors obtained from: the evaporation of a 
oon of the so-called black ash are now commerctally worked 


3. Several sulphur compounds of sodium, viz.: aol of 


05 


4. Sulphide of i iron held in 50lution by hs sulphide gf 
sodium. 
5. Chloride of sodium. | 
6. Several cyanogen compounds of sodium, and epecal 
ferrocyanide of sodium. | 
These liquors are evaporated down | in large cast iron pot 
and i in order to destroy or oxidise the sulphides of sodiun 
and iron, as also the cyanogen compounds, an equivalent 
quantity of soda-saltpetre is added. All the oxidixall 
sulphur compounds, together with the small quantity qt 
sulphide of iron, are changed to sulphate of soda and peroxid, 
of iron by the nitrate of soda in the boiling liquor, f 
temperature not below 260 to 270 F. The cyanogen con- 
pounds, on the other hand, are only decomposed by the nit 
as soon as the liquor begins to pass from the watery into th 
dry fusion and the uncombined water of the hydrate of soda as 
been driven off. When the whole mass of alkali (generally about 
four tons) reaches a low red heat, a regular evolution of gi 
is observed: this is evidently owing to the oxygen producet 
by the decomposition of the nitrate, and to the nitrogen from 
the decomposition of the cyanides; at the same time a plet 
tiful liberation of graphite is observed, covering the whol 
surface of the liquor with a bright layer of graphite, Ius 
liberation of graphite is still more plainly seen if no uitre be 
added to the liquor at first, or only so much as is sufficient b 
oxidise the sulphur compounds ; but if a few pounds of nitrate 
of soda be added when the water has been driven off, and 
the mass is allowed to become red hot, a violent reaction take 
place, and a large quantity of graphite is set free. Thi 
sudden liberation of graphite proves that this substance exuuo 
be derived from the cast iron of the pot in which the fusion 5 
made. So violent is the evolution of gas, that a complete 
cloud of fine particles of caustic soda is carried up into the at 
rendering it almost impossible to remain in the neig ghbourko 
of the operation. In this Fay. all the * compo] 
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| W completely decomposed, the iron in the ferrocyanide of 
olium becomes peroxide, and this in a few hours falls to the 
bottom of the pot. If the right quantity of saltpetre has 


e oda, the cyanogen compounds act reducingly upon the 
L ulphide of sodium; this is seen from the fact that a portion 


h ated to redness. 
1 kali, and, when washed with water and hydrochloric acid, it 


allowed to swim on the top of the almost red hot fused soda, the 


oxidation. 


Lalkali. 


an vithstand the oxidizing action of the saltpetre, whilst none 


metallie state? 


been added, a colourless mass of fused caustic soda remains, 
bot if too large an amount of nitre has been added, the liquor 
becomes coloured deep green, owing to the formation of man- 
L rauate of soda. It is remarkable that, in the absence of nitrate 


Jof the soda lye, which gives no sulphide reaction with a lead 
alt, produces a blackening after the caustie alkali has been 


The graphite may be skimmed off the mirface of the fused 
| appears in the form of an extremely fine bright powder. If 


| raphite 3 is oxidized gradually, and, after a lapse of about three 
For ſour hours, it altogether disappears. Heated in a platinum 15 
Jeneible by itself it is ineombustible, but it generally contains 
F:mall particles of charcoal mixed with it, and these undergo _ 


| The temperature at which this evolution of graphite takes ; 
ple is a very low one, compared with that at which graphite 
is liberated from cast iron, for a thin iron wire can scarcely! be 
wagt to a visible red heat by dipping it into the fused . 


22 this peculiar 3 it would appear that EN . 
are good reason to assume, that the carbon contained 8 
[cyanogen is present in the graphite modification; for, if this 

be not the ease, how is it that the easily combustible charcoal 5 55 


of the iron ok the ferrocyanide of | Sodium is reduced to the 


lt has, held: Loon ately 9 5 by M. Cn that hs 
ſorm 
in ation of  8fee], te, the combination of iron with carbon i in 
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up by the iron when this metal is heated with other early; 
ferous gases. The mode of the production of graphie 
noticed in this communication appears to be an intermediys 


nitride of carbon. 


so this reaction proves that eyanogen can be split up into i 
constituent parts without either of them combining wick! 


preceded by a combination of this metal with nitrogen, a pr 
cess which makes it porous and more fit for the unition nit 
carbon. The correctness of this supposition has, Lovere, e 


, ments («Comptes Rendus,” No. 15 and 24, 1860). 
formed from coal or diamond, but I rather believe it has hea 


Separated out of carbon compounds as graphite, by proces 
perhaps analagous to those above described. 
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the graphite modification, can only take place in prog, 
cyanogen compounds, and that no carbon whatever is ty, 


reaction between that from the Carbide of | Iron and from th 


As in the process of cementation it is seen that the cathy 
of the cyanogen is taken up by the i iron without being set ſr 


third body. 


Despretz asserts, that the donn dien of iron i; alway 


become rather doubtful, by Caron's recently published expet 


To conclude, I beg to say some words about the formatin 
of native graphite; I do not think that this body has been 
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SECTION POR SOCIOLOGY AND STATISTICS, 
April 9th, 1861. 


u. Anrhun RaNSOME, M. A., M. B. Cantab., M. R. 0. S., 
7 .. a Paper“ On Atmospheric Pressure and the Direction of 
4 de Wind, in Relation to Disease, e 1 4 
TR 


* pressure upon the human body, and the influence of 


We effects upon disease of the ordinary fluctuations of atmo- 
Pberie pressure, as shown by the barometer. Statements 
N by Dr. Moffat and others upon the subject were quoted, 


l bed by these fluctuations upon such diseases as e 
Wenorrhagia, abortions, and neuralgias. 

Charts were exhibited which contained records of 286 cases 
hemorrhage, 52 of abortion, 179 of apoplexy, and 697 ot 


| ſeteorological tables, published i in the Medical Association 
Wournal,” for the years 1853, 1854, 1855, 

Ihe c degrees of barometrie pressure, on the days ad at the 
Perl places where the cases occurred, had also beeu recorded, 


le two series was obtained by means of curves. It was thus 
* that of | | 1 


| Hemorthage CCC 
i | Abortion eee, b 23 V 29 . 


| Apoplexy , tee, 86 eee, 9. 
g Nemalgic Aﬀeetions 242 —yj——̃ :—ßrð7ů 4⁵⁵ ; 


'BE noticing the important physiological effects of atmo- 


[ Wages in the degree of pressure observed by aeronauts and 
Wountaincers, and by others, as Vierordt, Lehmann, Junod, 
0 Lacleod, from special experiments, the Paper next treated of 


Wd from these it appeared that important effects were pro- 


uralgic affections. These had been gathered from medico- _ 


Wd reduced to the level of the sea, and a comparison between 


Cases occurred below Cases occurred at, or 
mean pressure. above, mean pressnre. 
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barometer.) 


ascertain whether the extent of barometric Oseillation between 


be traced; and neuralgias occurred much more frequent 
when the fluctuations of pressure were comparatively zmall 


in consequence of a statement that of the number of cases of 
apoplexy which occurred (at Hawarden) i in the years 1850 and 
1851, 50 per cent took place on days of decreasing reading 
of the barometer, and 50 per cent on days after $uch reading, 
Of 177 cases of apoplexy, 91 occurred with decreasing 
readings, 87 with i increasing readings of the barometer; aud 
of the 87 cases, 44 occurred on days immediately snccee(ing 
days of decreasing readings, 13 on n days succeecdling others a 
inereasing readings. 


moisture Were examined, but no effect Was traced to tliese 
gation —1. That a high degree of barometic pressdre þ 
| favourable to the production of neuralgias, less ev idently 80 l 
apoplexies and other hcemorrag ges, and that abortions are 10 


shown to be affected by it. 2. That increasing readings 0 


| of 
diseases as decreasing readings. 3. That a small extent 
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The largest number of cases of 
Hoemorrhage (28) occurs at 30. 150 Inches 
„ „ Apoplexy (16) — 30.200 
„ » Abortion (7) M0 29-909 

„ Neuralgia (53) „ 30.450 
Of Neuralgias also 51 cases occur at 30-000 inches; 5 i 
30-200 inches (29-950 inches being the mean bene. the 


* 8 


Other charts were exhibited, * had been drawn tg 


two successive days, had any predisposing influence upon they 
diseases—with respect to hemorrhage, no such influence coal 


With respect to apoplexy, the enquiry was carried further, 


The sources of error from the infloencs of wad 0! 


causes, except in the case of apoplexy. 


The following conelusions were drawn from the inves 


: 


the barometer are as frequently accompanied hy cases 0 of tles 


diurnal oscillation of the barometer seems to be ranmllef 
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W..uralgias, no effect from this source being traced upon 
ue action of the several winds was then considered, and 
W..1ements thereon were quoted from the Medical Association 


W:1/nal,* These observations did not correspond with the 


Ide cases of neuralgia noted were not followed by any change 
Er the direction of the wind the day following; and cases of 
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Wind from nearly every quarter. Charts were shown repre- 


Ethat easterly winds produced these affections, was to some 


5 Ediseases, 


MICROSCOPICAL SECTION. 
| 15th April, 1861. 


puke by this section for collecting soundings. 
st- 
Plnocular system, 


Rents th 0 | 2 1 . f | 
$ the various parts of objects in full relief; they were also 
eee I, p. 129; ao 
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2 «ults obtained by Mr. Ransome. A large proportion of 


Soplexy, convulsions, and rheumatism were noted with the 


Venting the relative frequency of attacks of neuralgia with the 
Wind in the several quarters. No very definite conclusion 
Weould be drawn from these charts; but the prevalent notion, 


Pertent corroborated, although it was also evident, that south- 
Nest and west winds are often accompanied by cases of these 


ä A Letter was read from the West Kent Mieroscopical : 
Pociety, requesting specimens of the envelopes and eireulars 


I M. Beck, of London, exhibited two of his binocular 
| Scopes, on Mr. Wenham's principle; also, a number of 
clas objects in various branches of microscopy. The 
Penbers were much struck with the advantages of . 
which, under low and medium powers, pre- 
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pleased with the beauty of certain injected preparation, 
brought out by the binocular, such as the eyes of small at. 
mals, displaying the clear eyeball, with lenses, cornea, a 
_ retina; the smallest blood vessels were seen to he filled yi, 
bright red and transparent injected fluid—in situ—dixtinc tly t 
be traced and distinguished from each other, instead of aper. 
ing as with the single microscope, a tangled mass, all in t 
same plane. These instruments and objects strongly mat 
the rapid advance microscopy is making in the present day 


Mr. Harman presented a number of dissecting needs 
with turned handles, Which were ee 9 by th 
members. 


Mr. Broruns exhibited Melicerta and other infusoriafm 
his aquaria, | 


Annual Meeting, April 30th, 1861. 
Dr. J. P. N President, in the Chair. 


Ine following gentlemen were elected members of the 
Wi As Honorary Member: Richard Roberts, M. Inst. 
A. As Ordinary Members: William Henry Heys, Murray 
** F. R. A. S., George Venables Vernon, F. R. A. S., 
J Flames Parlane. 

| AF following Report of the Council \ Was then read by one 
F the Secretaries : — 

E Since the last Annual Meeting the number of members has 
.. inereased. The Society contained at that time 
e hundred ordinary members. Of these, five have died 
on have resigned, whilst twenty-three new members 
Ne been elected; so that the number at present amounts to 
Wo hundred and fourteen. Of the deceased members, the 
| 3 generally known were Mr. Isaac W. Long and Mr. 
þ kep Adshead. Mr. Long was a distinguished member of 
| * Physieal Section, and rendered valuable assistance in the 
; Wablichment of that important branch of our Society. He 
Ws specially interested in the science of Astronomy, being a 
lor of the Royal Astronomical Society of London. A 
Wort account of his life appeared in the monthly notices of 
10 it Society. Mr. Adshead's attention was chiefly directed 
| 3 connected with Social Science, and his writings 
| Fre much esteemed. None of his productions were, how- 
q Wee published in the Memoirs of the Society. Three 
EY members and four corresponding members have 
en elected. 1 + 


] Pct & Pur, Socrerx—No. 14, Srsslos, 1860-61. 


Urine by the Loss of Density after Fermentation,” by Willa 
in Styria,” by H. E. Roscoe, Ph.D. 


| Baxendell, F. R. A. S. 


Disease, in connection with Hail and Snow Showers, and the Llectite 
Condition of the Atmosphere,“ by Thomas Moffat, MD, F.68, 
_ Communicated by E. W. Binney, F.R.S., &c. 


W. N. Molesworth, M.A. 


Surveys, with Special Reference to the Progress of the Geologid 
Survey of Lancashire and Cheshire,“ by Edward Hull, B.A, 1.68 
Communicated by E. W. Binney, F. R. S., Ke. 


Communicated by Mr. George Mosley. 

e Malaria,” by Dr. R. Angus Smith, F. R. S. 
5 Water, and on the Condensation of Steam,” by J. C. Dyer, Eq 
of the Sun,” by James LA ADs Toh Communicated 15 I 


| Joseph Sidebotham. 
„On Changes of Demity which take "ons in Rolled Coppe by 
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The following Papers were read during the Session « 
1860-61 : — 


October 2nd, 1860.— « On the A faced Polyacrons in reference 0 
to the Problem of che Enumeration of Polyhedra,” by Aro tl 


Cayley, F.R.S., &c. 
October 16th, 1860, « On the Fetimaticn of Sugar i in Dies 


Roberts, M.D. 
October 30th, 1860. — On TR Alleged Practic of Arsenic Lin 


November 13th, 1860. — On a System of Periodic Disturbanes 
of Atmospheric Pressure in Europe and Nertheri Asia,“ by Joxyh 


November 27th, 1860.— e 4 On the Provelence of Certain Forms gf 


December 11th, 1860.—“ * On the Origin of Species” by the Rey 


January Y 8th, 1861. WY On the Nature and Objects of Geologial 


February 5th, 1861.—* On the Kaloscope,” by Mr. w. H, Hei 
February 19th, 1861. * On the Production and Prevention of 
1 5 „Brief Notes on the Freezing, Thawing, and Evaporation of 


March 5th, 1861 — On the structure of the Luminous Envelope 


Hammering and Rog" by Mr. Charies 0 Neil. 
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* 2nd, 1861, Remarks on the Temperature of the Earth's 
Tust, as Exhibited by Thermometrical Observations, obtained during 


ub, F. R. S., Ke. 
«Brief Notes on the Nature and Action of Steam in Relation 


We Boiler Explosions,” by J. C. Dyer, Esq. 
Þ ” 2nd, 1861. On Meteorological Gent and ob- 


aions of the Temperature of the Atlantic Ocean, made on runs 
C. Liverpool to Gibraltar, and from Gibraltar to Liverpool, in 
Wertember, 1860,” by Thomas Heelis, F. R. A. S. 

I „On the Irregular Oscillations of the Barometer at Lisbon,” * 
1 V. Vernon, F. R. A. S. e 

1 April 16th, 1861. Theorems on Groups,” by the Rev. T. P. 
an, M.A. F. R. S. | 

3 eon the Production of Graphite by the Decomposition of 
? Wranogen Compounds,” by Dr. E's TR. COLNE by Pro- 
> Roscoe. 


J de published in the forthcoming Volume of Memoirs, which 
$ pil also contain Several Papers read before various Sections. 


me most important event, bearing on the interests of the 
Pociety, which has taken place during the past year, is the 
ion of the old set of rules, which had been in force since 
We year 1852, and the enactment of an entirely new code. At 


1 ſenixing the old rules. This Committee met several times, 
N d after lengthened discussion, agreed to a draft, which was 
ſprexented to the Council and discussed by them. Another 


1 proviions, the latter was considered to be so far superior 
Þ the previous one, that it was resolved to. take it into con- 


- , Sinking of the Deep Mine at Dukinfield, N * William Fairbairn, 


4 © Several of these have been ordered to be ans. and will 


Wks close of last Session, a Committee was appointed by the 
Piel, with the approval of the Society, for the purpose of 


\ alt embodying most of the alterations suggested by the 
ommittee, was soon afterwards laid before the Council by 
No of its members. Both in regard to its form and many of 


Fun at once, and lay the other aside. After being dis- 
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purpose of final revision, to the Rev. Wm. Gaskell and Dr. 
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cussed clause by clause by the Council, it was referred, for the 


R. A. Smith, and then presented to the Society for adoption. 
It will be seen, therefore, that the subjeet received a consider. 
able amount of attention and consideration from the Council, 
It was only after carefully weighing the reasons for and 
against each proposed alteration, that the alteration was 
finally adopted. The most important change which has been 
effected, is that of altering the rate of subscription from 
twenty-five shillings to two guineas per annum. The finan- 
cial condition of the Society seemed to the Council to render 


this change absolutely necessary. In order to prevent the 


increased rate of subscription proving a bar to the less wealthy 
members of the community, who might wish to join the 
Society, a provision was introduced into the new rules, 


allowing residents of the district, as well as non- residents, to 
W honorary or corresponding members on being recom- 


mended by the Council for election. 


Although some dissatisfaction was expressed by several 


members at the mode in which the proposed rules were 
adopted, the Council consider that the course taken by them 


was the only legitimate one open to them, and they trust that 
as 2 large majority of the Society decided in favour of the new 
rules, all feelings of animosity which may have arisen out of 


the discussion of the subject may be laid aside, and that all the 


members will cordially unite, for the purpose of increasing 
the prosperity of the Society and promoting 1 the objects for 


which it was instituted. 


"FROM 20 r MARCII, 1860, TO 31sr MARCH, 1861. 
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LIBRARIAN'S REPORT. 


=> 
—_ 
— * 


141 vols. and 22 parts of vols., by purchase, and the remainder 
by exchange or donations. 


ed to # procure for the Library * 1 are:— 


Mes | 


The Cavendish Society” s Publications. 

The Ray Society s Publications. 

The Palzontographical Society” 8 Publications. 5 
I The Annals and Magazine of Natural History. 
3 . Les Annales de Chimie et de Physique. 

3 Le Journal de Ecole Polytechnique. „ 
Poggendorff's Annalen der Physik und Chemie. 


Annalen der Chemie und Pharmacie. 


Journal der reinen und angewandten Mathematik. 
Die Astronomisehen Nachrichten, : 


On the motion of Mr. Mosler, seconded by Mr. B. 
| lou, the Report was adopted. 


Since the close of last Session 677 vols., 323 parts of vols., 
and 151 pamphlets have been added to the Library; of which 


The periodical publications which the Librarian is author- | 


The London, Edinburgh, and Dublin Philosophical 


The Quarterly 3 of Pure and Applied Mathematics, 


- — by 
— — — , — 9 
d 2 7 — — 2 
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The annual election of officers then took Place, when the 


nein gentlemen were elected: — 


President. 
JAMES PRESCOTT JOULE, 1. D., F. R. 25 be. 


Vice-Presidents, 5 
ROBERT Ax dus SMITH, PR. D., F. R. S., F.C. S. 
EDWARD WILLIAM BINNEY, F. R. S., F. G. S. 
WILLIAM FAIRBAIRN, F. R. S., INS T. Nat, Sc. Pak, Conner, 
* JOSEPH CHESBOROUGH DYER. 


S 
HENRY ENFIELD ROSCOE, B. A., PE. D., F.C. 8. 
JOSEPH BAXENDELL, F.R.A.S. 


Treasurer. 8 
HENRY MERE ORMEROD. 


Librarian. 


| CHARLES FREDRIK EKMAN. 


Ot the Council, 
REV. WILLIAM GASKELL, M.A. 
EDWARD SCHUNCK, PR D., F. R. S., F. C. S. 
FRED ERIC CRACE CALVERT, Pn. D., F. R. S., F. C. S., &.. 
JOSEPH ATKINSON RANSOME, M. f. 0.8. . 
PETER SPENCE, 
GEORGE MOSLET. 
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PROCBEDINGS 


"HE LITERARY AND PHILOSOPHICAL 
SOCIETY. 


5 Ordinary Monte, October Ist, 1861. 
E, W. BINNEY, F. R. 0. S., Vice-President, in the 
3 Chair. 


A letter from De: Fairbairn, F. R. S., &c., tendering his 
vesignation of office as one of the Vice-Presidents of the 
Society, having been read, it was moved by Mr. SPENCE, 
seconded by Mr. J. A. RaNSOMB, and unanimously resolved, 
„That the Members of the Literary and Philosophical 
Society express their regret that Dr. Fairbairn feels it 
necessary to resign his Vice-Presidentship of the Society, and 
hope he will still continue to favour them with his presence 0 
and his valuable contributions as formerly.” 


Dr. Schunck, F. R. 8. &e., was . a Vice. President, bo 
in in place of Dr. Fairbairn, F. R. S. 


Mr. Alfred Fryer was elected a Member of the Council, 
In place of Dr. Schunck, F. R. S. | 


Be: Scuoxck ande to the meeting that Meseré. = 
Spence ; Roberts, Dale, and Co.; Tennants and Co., and 
others had, at his request, presented to the Society a portion 
5 of the beautiful products which had formed part of the 
= interesting Exhibition i in the Laboratory of Owens College : 
[ luring the late Meeting of the British Association. 

# It was moved by Dr. Schuxck, seconded by Dr. Car, 
| C and unanimously resolved, That the thanks of the Society 
be given to the donors of chemical products.” ? 


n002nD1XGs—Lav, & Pur, Sooners —No, 1,--Sra910x, 161-62, 
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Mr. BAXEN DELL, F. R. A. S., read a paper entiddel 
„Observations of Comet I, 1861.” 


Although this comet was not at any time a very CconSpicuous 


object to the naked eye, yet some of the features which j 
presented when viewed with a good telescope at the time of its 
greatest brightness were sufficiently remarkable to render it au 
object of peculiar interest to the astronomer; and I have 
therefore thought that a brief account of the observations 


made with the excellent instruments of Mr. Worthington 


observatory might be acceptable to the members of this 
Society. 

My first observation was made on the night of May 3rd, 
1861. The comet was then already visible to the naked eye 


as a dull, hazy-looking star of the 44 magnitude. At löl. 
17m. 48:7s. G. M. T. a comparison with the star Arg, 


178,8=190,112 made with the equatorially-mounted achro- 
matic of 5 inches aperture, and a dark field photographed 
micrometer constructed by Mr. Dancer, gave the comets 


apparent place R. A. 10h. 5m. 27-76 Dec. +482 52“ 77). 
Turning the 13-inch reflector upon the comet with powers « 
_ Bl and 196, it was found that the nebulosity was more that 


20 in diameter, considerably condensed i in the middle, but 
without: any distinet planetary or stellar nucleus. There wa 
a faint tapering elongation extending about a quarter of a 
degree from the north following side, and stars of the lth 
and 12th magnitude were easily seen through the comet at the 
f distance of half a radius from its centre. 

May 4th. Three comparisons with Arg. 173, 122 gave the 


place of the comet at 9h. 26m. 19'3s. G. M. T. K. A. 9h, 92m. 


| 19: 83s. Dec. 4452 18/ 28. V. F 


With the 13-inch reflector the: diameter of the nebulot : 


constituting the head of the comet, carefully estimated by 
comparison with the known diameter of the field of view, s 
22“. It was much condensed in the middle, but there Was 


& 
certainly n no distinet stellar nucleus. The centre of greale 
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condensation was not in the centre of the nebulosity, but 
wards the north following side. The tapering elongation 
of last night was now a narrow - POTENT 

8 düghtly fan-shaped tail of 

2! degrees in length, but appa- 

00 separated from the nebu- 
loxity of the head by a remark- 
able and comparatively dark 
'nterval, as Shown in the sketch 


which accompanies this paper. 
The point of origin of this sin- 


gular tail was estimated to be 
from 12 to 15 minutes distant 
from the centre of the head, 
and its breadth at this part was 
about 4] minutes, and at its 
extremity about 15 minutes. 
Its axis was perfectly straight, 

ind its brigbtness was greatest 


at the narrow end, where it 
s equal to that of the nebu- 
q | losty of the head at two-thirds 
© of the radius from the centre. 

; May 5th. At 10h. 16m. 
s G. M. T., six comparisons 
3 with Lalunde's 19168 gave the 
emet's apparent place R. A. 
4 b. 39m. 37˙828. Dee. + 41* 
E 21 345”, : | 2 

3 The uy to-night, | was not 
1 very favourable for the | obser- 3 | 404 
| ation of faint objects, but the | - 
HE general features of the comet COMET I, 1861, 


| (lid not appear to have under- : As SEEN WITH MR. WORTHKINGTON' s | _ 
MM 5 men neren, MAY Ark. | 1 
= 4 ne any material change. Last | 8 SS TE: | | ; 9 
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night it occurred to me after leaving the observatory that tj, 


axis of the tail was not exactly in the direction of the comet's 


radius vector, and to-night 1 found its angle of position at 
13h. 35m. sidereal time to be 96:7. At 5 time the 


position of the sun and comet were — 
The sun. ... R. A. 42 54 — N. P. D. 7339, 
The comet... R. A. 144 50' — N. P. D. 48 43“ 


From these data we find that the angle of position of a Pro- 
longation of the comet's radius vector was 69:9%, Thy 


apparent deviation of the axis of the tail was therefore 2 26482 in 
the direction of the comet's motion. 


May 7th. At 12h. G.M.T. the comet appeared to the 
naked eye to be nearly equal to u Leonis, and equal to, if not 


brighter than, 38 Lyncis. 


May 9th. Three comparisons with Lal. 17, 987 g gave the 
comet's apparent position at 9h. 57m. 30: e R. A. 9h, 3m. 
23-258. Dec. + 262 117 261". Es 
At 13h. 15m. sid. time the angle of poaltion of the axis f 
: the tail was 10329. At this time the angle of position of the 
comet's radius vector was 7 4 5%. the deviation therefor 
amounted to 28-79. Rs 
With the 5-inch achromatic the tail 5 to be al a 


degree in lengtn ; but with the 13-inch reflector it was fully one 


degree, though fainter than when last observed, and still much 
less in breadth than the diameter of the head. The average 
diameter of the head was about 30. but the nebulosity 
extended farther on the south preceding side of the pare 


greatest condensation than on the north preceding or nort! 


"following sides. There was still an entire absence of any | 

stellar nucleus. To the naked eye the comet _— a8 0 

| Star about equal i in brightness to #4 Leonis. 
May 14th. Notwithstanding the moonlight, the comet 


was still vicible to the naked eye, and in the 5-inch achromatic 


with a power of 68 it was about 10/ in diameter. The ta, 
how ever, could not now be seen. 1 


1 17 


May 17th, 10h. 25m. The comet, though at a very low 
altitude and with strong moonlight, was still very easily seen 
«ith the 5-inch achromatic, and did not appear to have 
1iminished since the 14th instant. This was the last oppor- 
tunity I had of observing it. 

Lalandes stars Nos. 19168 and 17987 occur in Bessel's 
Jones Nos. 454 and 347, and Bessel's places have been used 
in making the reduetions. 


Mr. BAXEN DELL, etre to the photographed mircometer 
which he had alluded to in his paper, remarked that, at the 
late Meeting of tlie British Association, Sir David Brewster 
read a paper suggesting the application of photography to the 
construction of micrometers for astronomical purposes, but he 


(id not appear to be aware that a micrometer prepared in that 


way had actually been constructed and in use for some years. 


The idea of employing photography for this purpose had 
23 apparently occurred to different persons, independently of each 
© other, but the credit of having been the first to reduce this 
| idea to practice belonged, Mr. Baxendell believed, to Mr. 
Dancer, who, in the early part of the year 1858, furnished 
3 him with a micrometer consisting of a system of eross lines, 
| neatly photographed on a small glass plate, which by a proper 
© adapter could readily be placed in the field of view, in a plane 
} perpendicular to the axis of the telescope and with the 


1 collodion side of the plate next to the object end of the 
1 instrument. 


He had since had this micrometer in constant 


| we for differential observations, and the results he had 
obtained were quite as satisfactory as any that could be 
* obtained by the more elaborate and expensive reticle micro- 


„ meters 1 in ordinary w use. 


Vernon respecting the vibrations of the barometric 
umn which frequently take place during gales of wind 


col 


1 e remarks' having been made by Mr. Atkinson and 
E Mr. 


a greater range. 


to o the 12th N last, both inclusive. 
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Mr. Faves stated that, with a view of ascertaining whether 
the barometer was subject to minute oscillations inappreciable 


by the ordinary method of observing, he had placed an anerdid 


barometer under the microscope, using the quarter-inch object 
glass, and, by bringing one of the striæ on the surface of the 


steel index into focus, he was able, by means of the micrg. 
meter, to observe a movement of the 20,000th of an inch, 


The index appeared to be in constant motion, but at present 
he was not prepared to lay any set of observations before the 


Society. Mr. Fryer also suggested, for the same purpose, 
the use of a barometer filled with the oleine of olive oil, suck 
an instrument being free from the disturbances caused by th 
watery vapour present in the water barometer and exhibiting 


PHYSICAL AND MATHEMATICAL SECTION. 
April 25th, 1861. 


Mr. MosLEy read an extract from a letter received by um 


from Dr. Martin, of Lisbon, in which were enclosed a series 0 


meteorological observations taken at that Pines from the 6 bil 


Mr. Venous produced a printed series . meteorological 
observations made at Sydney and Paramatta, i in 1857, 18085 
and 1859, which he proveniten to the Section, 9 
Mr. BAXENDELL gave details of ras which be ba 
made Auring the last few days on a large and remarkable sl 


— ISIS 
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I pot, in which the secondary penumbra had been plainly 
EF ile, and had been observed by him to consist of a fine net- 
4 work of bright lines. The penumbra was strikingly striated, 
] nd the middle of the nucleus had been occupied by a bright 
| Pot detached from the penumbra at first, but afterwards 
© joined to it, as the spot began to close up, by one of the pro- 
| © jecting spurs usually observed to occur in decaying spots. 
Por the purpose of the observations a trough filled with 
sulphate of indigo was placed in the cone of rays coming from 
the large mirror of a Newtonian reflector of seven inches 
| aperture, before they reached the eyepiece. The Sun's image 
| yas a deep red colour, but the definition was very good. 
Professor CLIFTON suggested that the unusual visibility of 
B tho secondary penumbra in this ease might arise from its being 
o coloured as to be rendered more visible than usual by the 
q = of the hag 88 of indigo. 


- — —— 8 3 
4444 „ Ages - — * — —— a —— _ 


i# une 27th, 1861 


Mr. BaxexveLy read a Paper added 6 Obcrrations of 
Comet 1, 1861.“ [This Paper was afterwards read at the 


1 | Ordinary da of the Society, held on the Ist October, 
1861] | 


b Mr BaxexpurL also read a note 6 On a Solar Spot of | 5 
i Long Duration.“ Wo? 25 85 — ll 


5 2 » — 5 = 5.4 * e 
8 1 , x 
22> Nr, —— Or ———— D 


At the last meeting of the Senden 1 exhibited a sketch 1 
made on the 24th April, 1861, of a solar spot in which the ny 
secondary penumbra had been seen with unusual distinctness. = 3 f 
[on has since twice crossed the visible disk of the sun, . We ; 
and hag 


| had a term of existence considerably above the ordi- 
A 804 
I hary average. It was first seen on the 17th of April, near of '1 
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the eastern limb of the sun, and was then a fine spot of not 
less than the 3rd magnitude, and, after undergoing 1 many 
considerable changes of form and structure, was finally 
observed very near the western limb, on the 21st of June, x 
a spot of only the 9th or 94 magnitude, and from its preyigu 
rate of decrease it is probable that it would become entirely 
_ extinct in four or five days afterwards. Its duration, there 
fore, would not be less than 70 days, and it thus affords x 
striking instance of the fact that frequent and extensite 
changes of form and structure do not necessarily tend to 
produce an early extinction of a spot. Between the 20th of 
April, at 5h. 13m. G. M. T., and the 15th of June, at 
5h. 30m., it moved through 783-3 degrees of longitude, or at 
the rate of one sideral revolution in 25'74 days. On April 
20th its heliographical latitude was 14? 11 N and on June 
15th 14 2 N. These results indicate a direction and rate 
of drift which agree very nearly with the results which Mr, 
Carrington has obtained for other spots in and near the same 
PRIN of latitude. 
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Ordinary Meeting, October 15th, 1861. 
Dr. J. P. Jouve, President, in the Chair. 
Mr. John Whalley was Aested an ordinary member. 


A Paper was read by G. V. Vernon, Esq., F.R. A. S., 
M. B. M. S., * On the Irregular Barometrie Oscillations at 
| Geneva and on the Great St. Bernard, and their Relations 
bo the Mean Temperature and the Fall of Rain.” 

The object of this Paper was to deduce the effects produced 
upon the irregular oscillations of the barometer by considerable 


lifference of elevation. The station at Geneva! is the observa- 


tory under Professor Plantamour, and 1s 1,335 feet above the 
a, The station on the St. Bernard i is the Hospice, and the 


b observations made there are also under the direction of 5 


professor Plantamour' 5 its height i is 8,173 feet above the sea, 
and, consequently, 6 838 feet above the Geneva station. 


The maximum amount of oscillation occurs at Geneva i in 1 


January, and the minimum in August. The maximum at 


the St. Bernard occurs in December, and there appears to be 


0 minima, one in June and the other i in August. 


1 Upon the whole, the amount of oscillation appears to 
: 6 


3 amount of oscillation | occurring Somewhat later than the 


; maximum temperature. | 


T he 


maximum number of oxcillations occurs at Geneva! in 


A 
ugust; and there appear to be two minima, one in February 
Pi 
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and another in November. At the St. Bernard the maximum 
number occurs in August, and a single minimum jr 


November. 


The mean daily amount for the year at Geneva is 0.1066 


5 inches; annual amount, 39. 0719 inches: at the St. Bernard 


daily amount, 0.0865 inches; annual amount, 31.594! inches 


1 he total annual number of oscillations is, at Geneva, 
171.3; St. Bernard, 157.2. 


Gexva. ST. Benwaw,” 


Six winter mouths. 6445060. 84.4 teten, 70.2 


Six summer 1 WY corre 81.0 


1848 was the year of maximum oxcillation, and 157 f 


minimum oscillation. 


"A number of oscillations above the average at Genera! Is 


. accompanied by a less amount of oscillation than a numher of 
'F oscillations below the average. At the St. Bernard the exact 


| converse of this holds good. 

U In January, February, and December, a temperature above. 
1 | 

„ the average, at Geneva, is accompanied by a greater amount 


5 
Wl Is | oscillation than when the temperature is below the average. 
g 


Doering the remaining months of the year the converse of this 


exists. : For the year, a temperature below the ave! rage i 


A es ae. 


| accompanied by a larger amount of oseillation at Genera than 


when the temperature is below the average. 555 


. At the St. Bernard, A temperature above the average, in 


the months of August and September, gives a larger amount 


j 

1 of oscillation than a temperature below the average; during 
N | Ji | 
ö 


the other months of the year the converse of this holds g yool. 


For the year, a temperature below the average give the 


- largest a amount of oscillation, as at Geneva. | 


A. 
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A number of oscillations in excess of the average at 
Geneva, in the months of January, March, June, July, 
August, and November, is accompanied by a larger amount 
of oscillation than when the number is below the average; 
during the rest of the year the converse holds good. For the 
entire year, an inereased number of oscillations is accompanied 
by an increased amount of oscillation. 

At the St. Bernard, a number of oscillations above the 
average, in the months of January, February, March, April, 
May, August, September, and November, is accompanied by 
1 larger amount of oscillation than when the number of oscil- 


lations is below the average. In the remaining months of 


of the year gives the same results as Geneva. 
A rain fall above the average, at Geneva, is accompanied 
by 4 larger amount of oscillation, i in every month of the year, 


than when the rain fall i is below the average. 


= December, I is accompanied by a larger amount of oscilla- 
tion than a rain fall below the average; during the remainder 


| bl the year the converse of this exists. 


converge of what was obtained for Geneva. 


ti 
ion are the following. As we ascend 1 in the atmosphere, the 


inishes, more especially! in the winter months; the summer 


the year the converse of the above holds good. The mean 


At the St. Bernard, a rain fall above the average, in the | 
months of February, March, May, July, August, November, 


On the mean of the year, a rain fall above the average is 
; accompanied. by a less amount of oscillation than a rain fall 
1 below the average. This result 1 is curious, being the direct 


The conclusions which may be drawn from this investiga- | 


b 'mplitude of the irregular diurnal oscillations of the barometer 
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months having an amount of oscillation not differing much 
from that of less e stations in nearly the same geogry 


Phical position. 


Excessive rain fall at stations of moderate elevation appears 
to be accompanied by a larger amount of oscillation than whey 
the rain fall 1s below the average. At more elevated tations 
it appears as if this law was reversed, and, if found to be sl, 
will be a very important fact. 


Temperature below the average for the season greatly 


increases the amount of oscillation. 


Ordinary Meeting, October 29th, 1861. 


J. P. e LL. . President, in the Chair. 


Professor A. D. Bache, Superintendent of the United 


States Coast Survey, and Commander N. F. Maury, of the 


I United States Navy, were A Corresponding Members 


of the Society. 
John Edward Morgan, Bag, 2 M. . was elected an 


Ordinary Member. 


Mr. SyENCE brought before the meeting part of a mass of 


iron and copper pyrites, containing abundance of large and 


well defined erystals of pure arsenious acid. 
Not only are these crystals a novelty as a natural product, 


but as an instance of rapid mineralisation they are interesting. 
The lump was found among a cargo of small disintegrated ore 
E inported from Huelva, in Spain, and containing no solid 
N masses of large size, and the lump was merely an aggregation 
t small pieces firmly agglutinated together and full of hollow 
| cavities, studded over with the crystals of arsenious acid; and 


rom the history of the cargo of ore it is not probable that 


more than twelve months has been required for their develop- 
ment. Heat does not seem to have been the cause of the 
| . metamorphosis, as there is no evidence of heat at all approach- 
ing to ignition having occurred ; discoloration of the 0 ore would | 


* at once have been the result of this. 


The « ore is chiefly a sulphide of iron and copper 3 but as an 


 arsenide of one or both of these metals exists in it, decom- 
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position of this latter must have taken place; the arsenie has 
become oxidiscd, and erystals of arsenious acid are the result 
The piece of ore wilt be deposited in the Society) s mineral 
collection. 
The discovery of these crys atals being pure arsenious acid 
was made by Mr. Bottomley, Mr. Spence's assistant in | his 
laboratory. | 
An interesting conversation followed, in which the ſack # was 
stated that arsenic is a constituent of nearly all the artificial 
manures which have superphosphate of lime as their basis; 
and in connection with this a report was named of arsenie 
having been found in some of the crops grown with such 
manures. IE 
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| Professor Roscok exhibited the beautiful lithographic map 
DD representing the dark lines in a portion of the solar spectrum, 
. lately published by Professor Kirchhoff. The lines are printel 
in ink of six different shades, and are of six different degrees 
of thickness, so that the leading features of the spectrum can 
be at once recognised. The position of the bright lines pro- 
duced by the incandescent vapour of certain metals is als 
given on the map, and the coincidence of many of these with 
the dark Frauenhofer's lines rendered evident. 
Professor Roscoe stated that the length of the drawings 
when complete would amount to some twenty feet, and that to 
give an idea of the scale on which the map was made, he ; 
might remark that the distance between the two double lines 
„D“ is upwards of four millimetres. These maps are as jet 
only printed together with the memoir by Professor Kirchhof, 
upon the Solar Spectrum and the Spectra of the Chemical | 
Elements, in the T ransactions of the Berlin Academy; an 


English edition will, however, Shortly be published, giving a 
he same 


hy Bag. 


FFP Ss 
A 2 a — — — e — 


* r > - (Fm 7 
r . OT 20 3s — 
— AGES 
— g 


translation of the original memoir, and containing t 
drawings of the 8 as those exhibited, which accompany 
the German text. — 
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Dr. R. AnGus SMITH read the first part of “ An Examina- 
tion into the Produets of the Putrefaction of Blood.“ He 


{und that 54 Fahr. , or nearly so, was a marked temperature; 


that below it there was little putrefaction, but above it a large 
amount, which increased as the temperature increased as far as 
he tried, viz., to 72? F. The amount of gas given in twenty- 
four hours, from three quarts of diluted blood, was one hundred 
eubic centimetres, at 57 F. (16? Cels.), but on raising the 
temperature to 729 (22? Cels.) the amount of gas in the same 
period rose to 397 C. C., or four times the amount of putre— 


faction by fifteen degrees rise of temperature. When the 


temperature was below 54®, no gas could be collected for 
many days. A very short rise above 54* caused sufficient 


pressure to allow gas to be collected. These facts were used 


to illustrate climate and sudden spread of disease. 

During the early period of putrefaction, the Author found 
the sulphuretted hydrogen and organic matter to inerease 
rapidly. One hundred cubic centimetres destroyed 29 of a 


| Solution of permanganate ; the amount chen rose Py to 
2 36, 406, 41, 60-2. 


Nearly ninety-eight ber cent of the g gas that escaped was 


found to be carbonic acid and gases with a similar action, 
i.e, absorbed readily by caustic alkalies. 
The gases were found to be — 


Carbonic Acid. Sulphuretted Hydrogen. Residue. 
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to be the separation of these substances, which do not seem 
and partly by acids and metallic salts. The portion absorbed 


by acid salts was found to contain carbon and nitrogen, in the 
relation of 140 to 54, or as 100 to 38-5 ; but part of this was 


removed by acids or by acid salts. When the carbonic acid 


substances to be . 


was then discussed. The Author believed that one of the 


zinc when hydrogen is forming. The liquid evaporates and | 
a concrete globule forms, leaving at last a portion of soll 


to occur readily in many cases, but it does not appear o be 
the probable result in all cases, as he cannot readily i 
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The residual gas was found to consist of — _ 

_ Carbonic Oxide... .. 48 per cent. 
Carburetted Hydrogen...... 2:5 „ 
Hydtegen bete 62 TY 
Nitrogen ͤ—ͤ—ͤ—ͤ—„ᷣ—õ ** 86˙5 5 


100+ 


Wbere the . hydrogen is . 5, the <ulphur i to 
the carbon as 1 to 248. . 

Both the oxygen and carbon of the carbonic acid! are dee 
from the blood, which is therefore carried rapidly away. 5 

The point of greatest importance was said, by the author, 


to be pure gases, and which are entirely absorbed by alkalies, 


evidently as ammonia. In albumen it exists in the relation of 
100 to 28:9 The whole of the putrefactive matters were not 


and sulphuretted hydrogen are removed, the putrefactixe 
matters still remain. These gases, therefore, are not the only 


The condition in which these putrefaetire bodies exis 


conditions in which solid substances were taken into the air 
was in solution, the solution itself being taken up as a vesicle; | 
and he instanced analogous cases, Such as sulphuric acid and 


d. 


af 
matter in various states. This condition can be suppose 


mag gine 


vesicles coming through the close pores of bodies such as are 


penetrated by these vapours. Between the actually mechanical 


method of taking solid matter into the air, such as when 


rares are agitated by the wind, and the purely chemical 


method, such as when a liquid is transformed into a vapour 


by heat, there must be many intermediate Stages. These 
stages are required, apparently, as we can Scarcely imagine 


pure gases undergoing transformation similar to bodies in a 


putrefactive state; and we are not prepared with a theory by 
which diseases will be communicated without the agency of 


bodies in such a state of change— one of the oldest of theories 


and one promising to live long. Besides, the fact of a 


substance being found capable of being absorbed by metallic 


salts, and containing carbon with nitrogen in such a large 
amount, leads us to believe that bodies not very far removed 
from the substances decomposed are found in the vapours, 


and, if not far removed, capable of undergoing transformations. 
@ as to become farther removed, and by Such transformations 


Y erereising their special influence. 
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MICROSCOPICAL SECTION, 
21st October, 1861. 


Professor WILLIAMSON in the Chair, 


The following gentlemen were elected members of the 
Section :—Mr. Murray Gladstone, Mr. John Whalley, Mr, 
William Henry Heys, Dr. William . e and Dr. Thomas 
Alcock. 

The SgcreTARY A sixty specimens of Want 
received since the last Session, from the commanders of various 
steamers and sailing vessels, amongst which were a number 
from the South Coast of Ireland, Banks of Newfoundland, 
Coast of Nantucket, U. S., North Coast of Brazil, &c. The 
Secretary was requested to write a letter of thanks from the 
| Section to each contributor, | 

'The Chairman remarked that these specimens deserrel 
the best attention of the Section, not only on account of thei 

intrinsic interest, but to show the contributors that their kind: 
ness in preserving the soundings for the Section was fully 

appreciated. pl 
Mr. Dale offered: with the assistance of the Secretary, t 
prepare the material, by separation from the tallow, Ke. and 
Mr. Nevill, Mr. Heys, and several other gentlemen, offer 
their assistance in enen examination, and reporting to 
the Section. 
The Chairman Geerped that the method: he ep 
in the preliminary examination of similar specimens, whet 
freed from tallow and dried, was to stir the mass in 4 
vessel of water, when most of the organic forms rose te the 
surface, in consequence of containing small quantities of alr 
the n off the 9 8 of the ious would be found e 
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3 contain sufficient indications whether the specimens deserved 


further attention. 
The SECRETARY read a letter from Mr. J oseph Sidebotham, 


| {ormosus, showing the four projecting knobs or handles visible 
upon that diatom. Mr. Sidebotham states that in all draw- 
ings hitherto published, these protuberances appear like simple 
derations or bosses, nor could they be seen otherwise until 
E the binocular microscope revealed their true shape. Mr. 
© Dancer first called his attention to this peculiarity, 


Mr. Cnourrox exhibited, and presented to the members, 
pecimens of capillary tubes used by him to collect and pre- 
verve fluids for microscopical examination for medical purposes. 


BH Mr. Crompton has used such tubes for more than a year, and 


bus preserved specimens of blood, urine, &c., which by any 
| other method would have spoiled. The main feature consists 


fuid, by holding their ends alternately in the flame of a 
| candle or lamp until the glass melts, and the orifice closes ; 
© the tubes may be about three-fourths filled by capillary 
© attraction or immersion, and care must be taken not to allow 
| the fluid to approach the hot end of the tube whilst being 


{ laben, and the dend fluid placed under the mieroscope. 


true compound salt, or a mere mechanical mixture, Mr. Dale, 


accompanying a specimen and a drawing of the Aulacodiscus 
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eealed. The Edinburgh vaccine tubes answer the purpose 
| vell; they may be about three inches long, and a number of 
: them may be carried in a small pocket case at all times ready 
© © be filled. When required for examination, the tube is 


3 The Srenzranr erbibited a specimen of the compound | 
q alt of magnesla and copper, prepared by Mr. Thomas Davies, : 
ol Warrington, Doubts having been expressed if it were a 


1 | who at the Weta; 8 n had e some of the salt, : 
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were exhibited, producing novel effects by polarised light, 


with the Lieberkühn, were very e 
of the skin and tooth of the EN. 


Lieberkühn, of various seeds, hairs, and glands of plants; 


rough comfrey, and the ruby coloured oil glands of the 


mieroscope, and side lights may be obtained, to some extent 
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all around the object, by manipulation with the mirror. 
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undertook to report further upon it. Some forms of crysta, 


Mr. LyxDe exhibited a fine specimen of copper oe, with 
jasper, from Cornwall, the colours of which, when illuminated 


Mr. LatHan exhibited the ovary of a flea, and portions 


Mr. Hers exhibited specimens, mounted specially for the 
the tesselated spines on the Symphytum asperrimum, or 


origamme onites, glowing, like precious stones, with the 
reflected light from above the object, were very much admired, | 
For certain classes of objects no illumination can compare 
with that of the Lieberkühn in the use of the binocular 
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Ordinary Meeting, November 12th, 1861. 
Dr. R. Axdus SmirTn, Vice-President, in the Chair. 
Mr. Thomas Coward was elected an 1 Ordinary Member. 
Mr. E. W. Bixxkr raid that some years since he read a 
Paper before the Society, „On the Drift Deposits found 


near Blackpool,“ which was afterwards printed in Vol X. 


[new series) of the Memoirs. In the gravel at Bispham, 


most probably the high level gravel of Mr. Prestwich, he 
3 found nineteen species of shells, all identical with those now 
| bound in the Irish Sea. He also stated that in the lowest 


bed of till there found, full of scored and striated rocks, he 


| 2 ollected: Shells of the genera turritella, buccinum, nassa, 
dentalium, nucula, cardium, and tellina. Owing to such 
: bells found in these deposits not having so arctic a character 
4 as those said to be found in other till beds, it has been 
| © Wppoxed that they are of a more recent date than the glacial 
b age of Forbes, or the pleistocene of Lyell. Professor King, | 
E of 't Queen 8 College, Galway, a geologist of high reputation, : 


IF | ls 8 Synoptical Table of British Aqueous Rock Groups, &c., 
1 Just published, classes the Blackpool fossils with post-pleisto- 


: ene, as shell sands occurring Just under deposits now forming 5 
3 around. the Shores of the British Islands, and immediately 


above the Devonshire raised beaches. The Blackpool gravels, 


b hes 5: | 3 AK ; 3 | X RA : 
ar Bispham, are as good pleistocene as can be found in any 


Fnocrrpmos-—Iar. & PII. Soc Ty—No. 4.—Sxsslox, 1861-62. 
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of the high level gravels met with further inland, not with. 
standing the {ossils discovered i in them, which are of the Same 
kind, although not, 80 numerous, as those met with; in the 
gravels of Bowdon, Cheshire, and the sands of Haigh, 4 
Lancashire. He also said that the lowest bed of til Seen ut 
Blackpool, and containing the shells previously alluded to, 
had all the physical characters of the Scottish, Iris, aud 
North of England iceberg and glacial drift, and had hee1, 


subject to considerable elevations since its deposition. 


Mr. R. D. DanBismrE stated that he had lately unt 
under undisturbed clay at a considerable e levation ont 
southerly slope of Great Orme's Head, a deposit e of bones Fi 
different mammalia intermixed with Shells of my tilus, lit i rina. a 
| and patella. He hoped to lay the results of further obgervs 
tions before the Society on a future occasion. He su, ppore 
the deposit might be connected with the present or past 
existence of some * bone cave” in the limestone rock of th 
Head. „ ; 

He suggested, bose chat poxbly the bones and shell 
may have been the remnants of the cookery of former 
inhabitants of the district, and : referred, in illustration. &© 
tlie researches made amongst che Kjokkenmidding rs on the | 


coasts of Denmark. 


Dr. Jou LE, in reference to <peculations on the thicknes 0 : 
; the earth's crust, <tated that he had some time ago receive a : 


letter from Professor Thomson, giving an account of the 


| progress of investigations calculated to throw | ight ou this. 
that the. 


interesting subject. Professor Thomson finds 


ISR 
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4 equilibrium lunar tide in a solid glass globe (without mutual 


gravitation) of the same size as the earth is about five feet. 
Hence, from the phenomena of the actual tides of the ocean, 
it follows that the earth, as a whole, is more rigid than glass. 
The observations of Mallet, with experimental earthquakes, 


how that the earth's erust is many times less rigid than glass. 


E [ence Professor Thomson infers that the earth, as a whole, 


many times more rigid than the rocks and strata on its 


urface. 


Dr. Crace CALVERT stated that he wished to draw the 
titention of the manutacturing chemists of this distriet to a 
very ample ; and rapid method which had been devised by the 
eminent chemist M. Pelouze, Master of the Paris Mint, for 
ermining the amount Of Sulphur existing in pyrites. He 
Dr. Calvert) was induced to do so, believing that any pro- 


es which x ould simplify the long and troublesome operations 


low followed to ascertain the value of this mineral would be 
I  xeful to many members now present at this meeting. The 
1 process consists. in mixing ; intimately together one part of 
$ pyrites, thoroughly pulyerised | in an agate mortar, with five 
urs of carbonate of soda, seven parts of chlorate of potass, 
ad five parts of chloride of Sodium, and placing the whole in 


= iron $poon, which is gradually carried to a dull red heat. 


The mass, when cold, is first washed with cold water and 


3A then with boiling water, until the whole of the soluble matter 


: IS removed ; and this solution! is tested with. a standard solution 


of wIphuric acid. As 100 grains ot carbonate of soda requires 
92:45 of monohydrated sulphuric acid, or S8 O3 ti O, it follows 


a that the quantity of Soda f in the carbonate of Soda employed 
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will decrease in proportion to the quantity of sulphur from tie 


pyrites converted into sulphuric acid, which will hay 


neutralised a corresponding quantity of the soda in th 


_ carbonate. 


This mode of assaying is 80 imple, that the Author state 


that he can determine, within one or one and a half per cent, 


the value of a pe of pyrites, in the space of an hours 
time. | | 
M. Pelouze also states that by employing the foll lowing 


proportions of the same materials. the manufacturer can dete 
mine the amount of sulphur in burnt pyrites. Five parts 
the latter substance are mixed intimately with five parts « 


pure earbonate of Soda and five parts of chlorate of 29885 
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Orlinary Meeting, November 26th, 1861. 
1. P. Joris, 15, Prickdent, in the Oats. 
Mr. JosxPH SIDEBOTHAM exhibited a photograph of the 


* contorted schists seen in the cliff near the South Stack 
Lighthouse, a 


\tr. J OHN Paxar NES some photographs of fossil woods 
from the South Lancashire coal field. These displayed 


3 beautifully the structure, even to the most minute vessels. 


1 Paper v was 8 by Is E. W. BINNEx, F R. S., Vice- 


President, entitled“ Additional Observations on the Permian 


Beds of South Lancashire.“ This was a continuation of two 


previous papers read befors the Society and printed in its 


Memoirs.“ Since that time the Author had made further 5 
3 : observations on the Permian strata at Heaton Norris, near 
; Stockport; Medlock Vale, between Ashton and Manchester; 

4 Chorlton-upon-Medlock, and Ordsal, near Manchester ; and : 
© Skillaw Clough and Bentley Brook, near Newburgh, in the 


: W est of Lancashire. 


At Heaton Norris, in the sand delf of Mr. 5 = 


1 3 the railway station, the lower new red sandstone was seen 
© Upping to the south-west at an angle of 25% This was 


ucdcecded by red and variegated marls having a similar dip 
These last named strata were overlapped by the Trias, which | 


J dips to the each west at an angle of 125. 


* ols, xi. and xiv. (New Series) of the Society! 5 Memoirs. 


| ProcpkDINGs —Lat. & PHIL, Socrery—No. 5,-—SES810N 1861-62. 
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At Heaton Mersey the following section was met with: 
| = | Feet, 
% MVM!TDmDꝓƷꝶæꝓD ß. 
 Permian—Red and variegated marls containing 
j ide cs Crd wad 19. 

Lower new red enndatone 9950081. . 402 


— — 


_ 
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The Permian beds were cut off by a fault near the raihry 
station at Heaton Norris, first shown to me by Mr. Hul, 
B.A., F.G.S., of the Geological Survey, which brought in the 

Trias. This rock occupied the district between that toyn 
and Goyt's Hall, in the Marple valley, where the lower part 
of the middle coal measures was seen in nearly a vertica 
position. 

The Author considered that Mr. How ads sand def! 15 
likely place for ascertaining the existence of a coal field under 
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the town of Stockport worth working. $2. 
The next was a section made by Mr. J ohn Wood, at Med 
lock Vale, between Waterhouses, near Ashton- under- Ly „ 
and Manchester. It was as follows: In 
5 | | Feet In, 
Drift „ e+e» RT es 0 
Temian-Hed marks, with beds of me- 
stone and five beds of gypouny + 246 3 

Lower new red Sandstone „„ 


_ Dr — 3 - 
2 2 r — — — — 22 
. . Y * — . . — 
2 irs . — . —— „ 


"Coal measures . . . about 90 0 
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What these coal measures were, whether. above or un 
the Bradford Four Feet Mine, it was at present impossible b 
say; but it was to be hoped that some mine would be me 

with to enable us to determine the value of the great tract 0 
coal measures Iy1 ng between Ashton. under-Lyne, Oddo 
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Middleton, and Manchester. Mr. Wood had done more than 
Z any other gentleman to clear up this point, and it was to be 
ſlesired that he should meet with a good seam of coal, both 
ger his own sake and that of the public. 

1 The third section mentioned was at the sugar works of 
1 Messrs. Fryer and Co., in Chester Street, Chorlton-on-Med- 
4H Jock, Manchester. The following beds were there met with : 


Feet. 
TTT... DTT I DP PETOD INE > 4 
Permian...Red marls with limestones. „ 

Coarse red sandstone with pebbles.. 45 
Coarse red Sandstone 24 


Coal measures consisting of red Shaly marls 
and limestones (Ardwick) .........-.. 126 


546 


The limestones in the last 3 strata contained speci- 


1 mens of microconchus carbonarius and scales of gulconisoiis, 


1 - yhich clearly proved them to be similar beds to those of tlie 
upper coal field at Ardwick, to which they: bear every resem- 
lance in phys sical character 

The occurrence of coal measures on the South side of the 


3 aty of Manchester is quite new and of great importance, 
4 owing that such strata at places are met with under per- 
1 mian and trias deposits much nearer the surface than was 
I previously suspected, and where the upper rocks gave no 


1 evidence of their proximity. The above bore has proved 
23 beyond doubt that a band of coal measures lies under the 


; South of Chorlton- on-Medlock, and possibly extends to 


| ap Ne orris, being probably brouglit up by the great 
5 pg fault, which most likely passes through the south 
| 0 Manchester and 1 Joins the fault seen near the railway 


St 
Tz ation at Heaton Norris previously alluded to, and described 
7 more Hal In the Faper. | 
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In the fourth section, at Ordsal, Messrs. Worrall {Qy 
the trias beds 460 feet in thickness without going through 


them. At the bottom of the bore the water became « $4] 
that they discontinued the work, it being no longer fit fo 
dyeing and such like purposes. This is the first instance, i, 


the Author's knowledge, where salt water has been met with 
in the trias near Manchester. 

The fifth and sixth sections were at Skillaw Clough and 
Bentley Brook, to the north of the Newbur gh station on the 


Manchester and Southport Railway. These were some tims 


since discovered by Mr. E. Hull, B.A., F. G. S., of the Geolo- 
gical Survey, and described shortly by that gentleman in the 
Sheet explaining the map of the district. Further particulars 


were given of the details of both sections, and an analysis cf 


the limestone was produced, which showed it to differ in its 


chemical characters from the thin ribbon bands found in the 
permian marls near Manchester, Patricroft, Astley, and Leigh, 


and was very like the yellow magnesian found at Stank, in 


| Furness, North Lancashire. Probably it might prove to be 
a different bed, and more like the great central deposit of 
magnesian limestone of Yorkshire than the thin beds pre- 


viously alluded to. 
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MICROS C 0 ONES L SEC TION. 
November 18, 1861. 


E. W. bisxrr, F. R.S., F. G. S. in the Chair. 


Dr. it Sept was lde « member of the Section. 


3 The SECRETARY read a communication from Mr. Thomas 
E 6. Rylands, of Warrington, ** On the Classification of the 
3 Datomaceee.” The Author desired to call attention to the 


E want of systematic arrangement which characterises this 


© fivourite branch of microscopical investigation, and to the 


E necessity of a thorough revision of the entire classification of 


E the natural order. The author presented to the Section two 


I slides to illustrate his arguments. The predominant form 
ot frustules was first named by Dr. Brebisson Cocconers laevis. 
in 1857 it was published by Mr. Roper (M. I. vol. vi. p. 22) 


under the provisional name Coscinodiscus 2 ovalis; but 
in consequence of finding on the valves eight to twelve 


5 zubmarginal obtuse processes with tumid bases, quite distinct 
© from the spines or teeth which occur in the Coscinodiscere, | 
de Author considers this species must be placed in the genus 


1 Eupodiscus, and may fitly be called Eupodiscus levis. The 


“becimens were obtained at Llandudno, in ripples in the sand 


3 below mid-water : and the Paper concludes with a description 
a 


1 pear ance, 


Mr. 95 WE — a paper 80 on certain Sales of 


== 
= Diurnal Lepidoptera,” = which he recommends a new 


a4 


some peculiarities connected with their sudden disap- 


F A « [0 ) 
1 el \ atudy. of this subject. In some Zenera peculiar | 
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scales, called plumules, have long been known; but eXaming. 


tion with the binocular microscope shows that they are not 
flat like the ordinary scales, but cylindrical and hollow 


They have been found only in certain genera (named in the 


paper) at present, and on the males alone; they yo, 
generic resemblances and specific differences, cach Species 
displaying its own distinguishing variety. One of gr 
beauty and novelty, found only on two African butterflies 


Pieris Agathina and Pieris Chloris, was described, and some 


very fine drawings of it, by Mr. Joseph Sidebotham, were 


exhibited, and also other figures by him of about one hundre( 
species never figured before. The names and habitats of the 


insects were given, and the Author pointed out the value gf 
these scales for the assistance of the scientific entomologis 


in arranging genera and species; he then entered into the 


question of their probable use as air vessels 1 in the economy 
of the insects possessing them. 


The Chairman remarked that the scales of the Lepidopten 


may prove to be as valuable 1 in determining species as th 


scales of fishes. 
Mr. Sidebotham alluded to the value of the binocular 


| microscope in defining the eylindrical form of the plumule 
and described the mode of finding them #2 Situ, by breaking 


the wing. 
Mr. Watson stated that some of Mr. Sidebotham 8 excel 


5 lent drawings were taken under the eighth objectiy e, MAgW- 
fying 750 diameters. Mr. Watson further said that he had 
examined the wings of 400 specimens of the Papilionide, 
but had not discovered any plumules i in that genera ; he 
alluded to several so called species from South America, 
which no males have yet been found, others of which fo 
females have yet been discovered, and suggested the pos 
bility of some of these being male and female of the sam 


a1s0 


of 


cales 
NN to ascer tain which, careful examination of (he's 


mig bt be Wa 
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Mr. Watson exhibited a number of mounted specimens of 
the plumules, and four cases of the Lepidoptera from whose 
wings the 98 drawings figured by Mr. Sidebotham were 
E (ken. They were principally. Pieris, Anthocaris, Thestias, 
© Puterpe, and Eronia; amongst the former were some new 
E and unnamed species from Celebes, with rare specimens from 
E Venezuela, Quito, East and West Indies, Africa, and other 
bots of the world. — 3 


ur. Dau placed on the table a number of washed 
soundings, of which several members took specimens for 
| examination. 5 . „„ 

Mr. Dale also reported that the sulphate of copper and 


vater; and when the copper salt is in excess, it has five 
1 * equivalents of water. Mr. Dale had also made for the occa- 
© on samples of the double sulphate of copper and potash, 
the double sulphate of copper and ammonia, and the double 
& cliloride of copper and ammonia, which he distributed 


4 characteristic form. 
1 (Chili nettle), mounted by Mr. Heys. 


| mosus, which, in consequence of a fracture since it was 
E Ay Shows more distinctly the form of the projections 


ol | At the last meeting. These handle-shaped spines, Mr. Dancer 


mucroscope, 


= - are tound to project outwards from each of the 


ons on the surface of the valve. 


magnesia has been long known to be a compound salt. When 
E the magnesian salt is in excess, it has seven equivalents of 


- mongst the members. They were all beautiful polariscopic 
apstals, the chloride particularly so, and each has its 


] Arx. IIxrox exhibited the hairs on the Loasa Coccinea 
Mr. Daxctr exhibited a specimen of the Aulacodiscus 


at Mr. Sidebotham brought under the notice of the Section 


erved, when seen with the 1-8th power and binocular 
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described the peculiarity of its motion. He had observe 


siders to be Wenham' 8 e and Lieberkühn, math 4 
4 10th objective. ES 
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Mr. BkoranRs exhibited the Flozcularia or ornata, and q 
fine group of Lacinularin socialis. 


Mr. MosLEY exhibited a specimen of Amoeba, and 


one of them rise in a straight line four-fifths of its entire 
length, its internal particles appearing to force outwards a 
transparent or invisible integument ; the point then fell over, 
forming an arch, after which it subsided into the common 
three or four-lobed form. In many specimens no vacuole 
was observed; in others, an apparent air or water space was 
noticed. A portion of the one under examination appeared 
to be blown outwards like a bladder, in which appeared! 
small animalcule making desperate efforts to escape. The 
best illumination for observing the internal motion, he con 
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| Ordinary Meeting, December 10th, 1861. 
J. P. Journ, LL. D., President, in the Chair. 


Mr. 9 K. Deane, was elected an Ordinary Member. 


Mr. BAXENDELL made the following communication : — 


A paragraph, headed © Rain following the Discharge of 
© Ordnance,” appears in the number of the London Renew for 
| November 16th, 1861. In this paragraph some new facts, 
| * drawn from the American war, are adduced by Mr. J. C. 


43 Lewis, in support of the view that a violent concussion of the 
ür by the discharge of heavy artillery has a tendency to 


E cause a copious precipitation of rain. Now, if we may be 


3 allowed to regard this effect as an established fact, it seems 
E tome to be one of some interest in connection with the 


bhpauted question whether, in thunderstorms, a discharge of 


lightning is the cause or the consequence of the sudden 


© formation of a heavy shower of rain. Almost every day's 


3 experience, in this climate at least, shows that the production 
1 r rain is not dependent upon sudden discharges of electricity 
I - from the clouds; and no evidence has ever been brought 
© forward to prove that a high degree of electrical tension in a 


1 cloud has a tendency to prevent the resolution of the cloud 
| into rain. Heavy showers often fall from highly electrified 


1 clouds without any visible discharge of electricity taking 
; place. We are, therefore, not entitled to assume that the 


1 sudden diminution of the electrical tension of a cloud by a 
| lightning discharge can have any material influence upon the 


ö I ran-forming processes going on in the cloud. As, however, 3 
eery heavy showers of rain do almost invariably follow light- 


ung discharges, it seems necessary to seek some other cause 


| * account for them. But if we admit that a violent con- 
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lightning discharges, acting on such enormous and dens 


heavy thunder clouds, are amply sufficient to produce these 


bustion of the gunpowder; but as an hour's sunshine through 


considerable altitude, would produce a much greater effect in 


ments on the process of cold rolling, as applied to iron. He 


by Mr. Lauth and Earl Dudley. In the former case, a black 
bar from the rolls broke with 26:173 tons per square inch, 


iron, from Earl Dudley, sustained no less than 51's tons 
per square inch. Endeavours were o being ma de to apply " 
7 invention to railway bars. 


facturing iron and steel, and stated his belief that tht 


and other bodies by the new method of ppeetrum! analys) 
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cussion of the air has a tendency to facilitate the conversion 
of rain-forming material into actual drops of rain, then Wo 
may well suppose that the violent concussions produced by 


masses of rain-forming material as are usually collected in 


sudden and heavy showers of rain. 

Jam aware that the effect of a discharge of ordnance i Is 
usually supposed to be produced by an upward current of air 
caused by the heat and the gases evolved during the com: 


an opening in the clouds, especially when the sun is at! 
heating and increasing the bulk of the air, this cannot he 
received as the true explanation of the mode in which the 
effect of a discharge of heavy artillery i is produced. 

Mn. FArrBAIRN stated that he had book finding exper. 
had tested specimens of cold rolled iron manufactured botl 
a similar turned bar with 27-119 tons, and a cold rolled ba 
of the same iron sustained 39-388 tons. The elongations 
which may be considered as the measure of ductility, wer 


200 and *220 per unit of length in the case of the ordinary 
iron , and *079 in the cold rolled iron. A plate of cold rolled 


Mr. BrxockBaxx described the Bessemer proces of manu 


variously colored flames on the surface of newly run «te 
would afford the means of detecting the presence of metal 
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A Paper, entitled, © Nouveau Syst&me de Communication 
T&egraphique, rendant impossible toute collision de trains 


E communicated by William Fairbairn, 5 85 LI. D., &c., was 
W read by Professor Roscos. 

In this plan an insulated wire placed between the rails, 
E :nd divided in its middle, affords a connexion between the 


themselves. The details of the arrangement could not be 
E understood without the drawings accompanying the Paper. 
3 Mr. DopWELL, the Superintendent of the Magnetic Tele- 
3 graph, described Mr. Clark's system, which is now in full 
3 operation between London and Rugby, and which, he 
F . left little further to be desired. 


| SROTION | FOR STATISTICS AND SOCIOLOGY. 


| November 19th, 1861. 


3 Dr. R. 4 unn F. R. 8. fie. read a Paper, entitled, 
| 3 | 0 Examples of Relative and Absolute Law.“ 


1 most important laws that ought to rule absolute in society. 


4 after all to be wanting. Quoting from a ſormer Paper, he 
I aid that even our ideas of property ceased to have influence 
hen our relation to Property changed ; for example, when 


zur les chemins de fer,“ by Professor Baulet, of Perpignan, 


1 instruments at the stations and others situated in the trains 


The Author said that it was an easy thing to express the 


3 They were such as had been given in the words, © Love thy 
| neighbour as thyself, do justice, love mercy,” but, when it 
3 became needful to apply these laws to particular cases, the 
operations of the greatest minds were needed, and found 


2 millions of our fellow-creatures are dying at a distance, we 
. feel it Scarcely right to consider that we have a right to any 
9 um: ; where Hoy are ring i in our own country, we feel 
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that we must still further curtail ; when we are placed iy 
situations where they are dying around ns, all prior right 
gradually vanishes. This law we acknowledge formally by 
a rise of poor-rates, according to the circumstances of the 
country. 

Again, to take an example from extr emes, if all Britain 
were in the possession of one man, w ho desired to send 
out all the inhabitants, and hunt with a few friends only 
over London and Manchester, we should no doubt refuse tg 
go; we should then change our ideas of property, and we 
would adopt the opinions of the Fifth Monarchy men ant 
say, © The earth is the Lord's.” If half the country were i 
this state, we would still give the same answer; but if only 
a county were in this possessor's hands, we w. ould first hes: 
tate and say, What county?“ If it were Middlesex, urely 
not — we will allow no individual to rule so despotically on 
the Thames. Lancaster also not. But when it is Suther 
land, Arran, or Skye, we then give the permission, and the 
permission remains until the inhabitants become powerful 
enough to say that there are rights belonging to man, us an 
intellectual and moral being, on which physical rights, with. 
out moral modifications, must not be allowed to trample. 
: This i is especially the case with reference to clearances; 
they are allowed, although they would not be allowed in 
- densely populated counties; and they are allow ed because 
they are in conformity with formal law, although it ö 
; generally thought that they are in opposition to a feeling 10! 
yet fully expressed. It slumbers in the mind which aus 
that some great law is disobeyed, but on examining the lay 
of the land it is not found which port tion 18 disobeyet, : andi 
may be that the heart i is also mistaken in its feelings. It b 
the business of legislators to put into w ords and parii 
' mentary law the great laws of justice which are written i. 
our hearts, and to see that all laws made for the nation are 
conformity with absolute law. "Al our ivy are relative," 
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3 nearly all; it is extremely difficult to make absolute and 
: * rclative law run together exactly paralle]. Society moves 
© nd its relations to all things move at every step; relative 
laws must therefore always be ene, whilst absolute laws 
E are always the same. 
The same applied to the principle of free traders who 
E adrocate local and relative conveniences as if they were 
E universal and absolute laus. 
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1 nicating the following observation of the Zodiacal Lig. 


8 Weta . the light ES like a white clou 
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PHYSICAL AND MATHEMATICAL SECTION, 
October 10th, 1861. 


6. v. Vernon, Esq., F.R.A. S., was elected a Member of 
the Section. 
A letter from Mr. Hezras, F. R. A. 8., having been read, 
resigning the Secretaryship of the Section on account of th: 
state of his health, it was resolved unammously,—That the 
_ Section receive with regret the resignation, by Mr. Heelis, g 
his office as Secretary, and sincerely hope that his healt} 
may soon allow of his resumption of official connection with 
them. 


Mr. VIRNON, F. R. A. S., read a Paper, © On the Irregula 
2 Barometric Oscillations at Geneva and on Great St. Berna, 
and their Relations to Mean Temperature and the Fall d 
Rain.“ [This Paper was afterwards read at the Ordinan 
Meeting of the Society, held on October 15th, 1861. Ser 
e, No. 2, „Session 1861-2. 0 


November 7 th, 1861 


Professor Clifton, B. A., F.R.A.S. was elected rd 
_ tho Section, i in place of Mr. Heelis, ee, 


A letter 5 Mn. HEIIS, F. R. A. 85 was PTY comm 


recently made by him at Smyrna. September 13th, 19 
Ah. a.m. Observed the Zodiacal light very distinctly; th 
breadth of it was not observed, but the position of the ap! 

was ascertained, as carefully as an eye unaccustomed to guck 
observations would permit, to be in a line and about midn?) 
between Pollux and Procyon. This would give an appnn. 


mate length of 75 11“. The cluster Prœsepe was 5 
d, al 
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point in the Præsepe, (by which I would be understood to 
mean not the aggregate light of the cluster, but the light 
which any part of it, if separated from the rest would appear 
to have,) were seen crossing the beam of light in various 


| dawning, and the horizon to seaward covered, as is usual at 

that hour in summer at Smyrna with a low fog bank. Few 
or no meteors were at * time of observation noticed i in any 
other part of the sky.“ 


5 Mercury,“ giving the results of his calculations for Man- 


| chester. In these calculations he had used the Nautical 
1 3 Almanac Elements, and found that the planet would leave the 
E Sun's disc on the morning of the 12th instant, at 9h. 18m. N 


4s. Greenwich mean time, at an angle from the north point 
= of the Sun's disc of 24® towards the west, and from the r vortex 
© of * towards the west for direct i nee 


Mn. Ti F.R.A.S., exhibited diagrams, showing the 


3 occurred on the And instant. 


| December th, 1861. 


2 : pt the Section, 


Cs Latitudes i in Europe and Asia.“ 
T 


I Pen, to be held on the Kath aan 


many meteors about equal in light to the brightness of any 


directions. The sky was quite clear, the morning just 


Mr. W. L 8 a Note © On the Transit of 


variations of the barometer and thermometer at various 
stations in England and Scotland during che storm which ; 


Ren Gladstone, *, F. n. A. 8. „Was 5 elected a Vember . 


x | Ur. 8 F.R.A. 8. ol a | Paper « on the 
T Influence of the Seasons on the Rate of Decrease of the 
T Temperature of the Atmosphere with Increase of Ren 1 in 


his paper will be read at the Ordinary Mooting of the | 
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Mr. DiokInsoN 155 a Note On the Eclipse of the Su, 
December 31st, 1861.” 
This eclipse, being amall compared with several that hay 
lately occurred, will not attract so large an amount of gener; 
attention; it will, however, be of considerable interest 9 
scientific persons, and in the hope that the members of this 
Society will not consider it an unimportant phenomenon, the 


following results are submitted to enable them to compare 1 = 

their observations with the computed times. SE | 

Calculations for Manchester (Royal e lat. N = : 

53? 29, long. W. 214. . 1 

IO H. M. 3. 

Eclipse begins, Deen bet Matt.. 1 0 ] | 

Greatest Phase „ e 9-0 v 4 0 

Eclipse ends .... „„ 3 45 29 : 
: mean time at Ne Y 5 

| Magnitude of the Eclipse (Sun IJ diameter 1 0-413 c 35 

the Sun's southern limbd. 1 . q 

Angle from North Pole, of — 5 
First contact, 148? towards the West, h 
Last contact, 108* towards the East. 
Angle from vortex, of— _ | 1 
First contact, 157 towards the West, 


Last contact, 805 fowares the East, 
for direct image. 
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Ordinary Meeting, December 24th, 1861. 


J. P. Jovi, LL.D., President, in the Chair. 


Mr. BROCK BANK exhibited some samples of steel manu- 
actured by Mr. Bessemer's process. These specimens had 
been bent and twisted cold, and showed a remarkable degree 
ob ductility. He stated that the Bessemer steel was one of 


the most plastic and manageable of metals more so even 
tau copper. It could be bent, flanged, or twisted, either 
hot or cold, without annealing, and over a considerable range 


of tomperature—which 18 not the case with e steel or 
eo pere 5 


1 - veries of dies until it formed a tube 13 feet long and 14 inches 
© (liameter, without any crack or flaw. 


A ring of metal could, at one heat, be hammered into a die 


o form a locomotive engine chimney top. 


In drilling a circular hole into a plate, continuous shavings 


ue formed whereas, i in copper, or Low Moor plates, or any 
E Other metal, the shavings break into pieces Win. long. 
| Thin sheets of the Bessemer soft steel can be bent back- 


wards and forwards hundreds of times without a fracture, and 


are almost as flexible as paper. 


\te Bum aid that many years since 1 had commu- 


meated to the Society a description of some markings on the 


1 surface of the Kerridge flags. At that time he could not 
1 catifactorily account for them. He afterwards published, in 
Vol. X (new series) of the Memoirs, a Paper on similar mark- 


ings, found in the Upholland flags, near Wigan, and attri- 
: buted them to the burrowing of an animal similar to the 


common lug worm of our coast, the arentcola piscatorum. 


PROCEEDINGS—LiT, & PII. Sof TN 0. 7 —SxS810N 1861-62, 


A plate of 18 1 4 diameter had been road through a 
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Similar holes have since been found by Mr. Salter, F.CS., 
in rocks of various ages, from the Cambrian upwards, and 
that distinguished palzeontologist has called them arenzcolites, 
The position of the Kerridge flags is, probably, one of the 
best ascertained in the whole coal field. It is in the lower 
division above the millstone grit. In his lower coal field he 
gives two main beds of flagstones : the first or lower, the 
_ Rochdale series, under the rough rock ; and the upper, or 
Upholland or Kerridge series, above the same rock, the chief 
workable beds of the lower coal field of Rochdale and other 
districts, often termed the © mountain mines,” lying midwar 
between these two flag deposits. This series of coal is non. 
and has been for many years, wrought under the Kerridzs 
flags, 80 as prove beyoad doubt the position of the latter 
Some discussions have lately taken place in the newspapers. 
at Macclesfield as to whether the Kerridge beds were per 
mian or carboniferous. No one, who ever saw permian beds, 
could ever for one moment suppose Kerridge flags to belong 

to those strata. It is possible that permian beds may exist in 
the low district lying between Kerridge and Macclesfield, as 
they have been met with at Hug Bridge on the south, and 
Norbury Brook on the north, but up | to this time they have 
not been proved to be there. 
Considerable interest has been excited by the discovery of « 
what were supposed to be the foot-marks of some animals on 
the surface of the flags. He had been induced to make two 
journies to Kerridge for the purpose of examining then. 
Once he found two ripple marks pressed into one, which some. 
what resembled a human foot, and which was shown to lim 
as the mark of one; and at another time he was shown what 
was called a track of some animal, but which was evident) 
no track at all, but most probably made by running water. 

5 Although plenty of worm holes and ripple marks are to be 
found on the surface of the Kerridge flags „ as yet he had cen 
no o tracks of animals upon them. 
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| Mr. EDwARD Hull, B. A., called attention to instances of 
glacial striations recently discovered by Mr. G. H. Morton, 
at Liverpool, during a recent visit to that town in connection 


with his duties on the Geological Survey. Mr. Hull was 


kindly conducted by Mr. Morton to the spots where the strige 
are visible. One of these is at the south, the other at the 
north side of the town, and at the latter the extent of surface 


exposed, is several hundred square yards. The rock-surfaces 


had been protected by a thick coating of boulder clay, which 


as been removed for brick-making. It is owing to the pro- 


tection thus afforded to the rock that the striations are 
preserved i in all their original freshnoss. The rock belongs 
% the New Red Sandsto! le, and i 18 a. moder ately hard reddish- 


brown and yellowish building stone. There are two systems 


of strize, the primary one ranging N.N.W., the Secondary 
nearly cast and west. Of the latter, the markings are 
comparatively unimportant, but are very clear and sharp. 


© he primary strie run in remarkably straight lines—in the 
© {rm of deep groovings and scratches, and the whole surface 


of the sandstone is worn do wn to one uniform gently- Sloping 
plane, 


It appeared evident, from the ditections of the itte that 
they had been produced by icebergs coming from the north, 
iin all probability from the Cumberland mountains, where 
glaciers are known to have existed during the period of the 
© boulder clay, or rather earlier. The secondary groovings 


| "might have been produced by bergs coming from North 


Wales, but this appeared very problematical. The interest 


attached to these cases of glaciation was stated to arise from 


their bosition at so great a distance from the Cumberland 
range. In the immediate neighbour hood of these mountains, 
as also in that of North Wales, ice-mouided surfaces have 


$ frequently been observed, but never before on the New Red 


Saudstone of Lancashire or Cheshire. 0 998 Mem, Lit. and 


Phil. Society, Vol. I., 3rd Series.) 
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Mr. E. W. BIxN EY referred to the existence of similar 
striations on the Carboniferous limestone of Great Ormes 
Head, where the groovings were found to range north ard, 
or outwards from the mountains of the interior. He al 
noticed the distribution of the Shap gramte, blocks of which 
he had lately seen on the high Silurian and Carboniferous 
ranges to the south and south-east of Shap Fell. 
Mr. BRockBANK stated that, on the high lands of Vork. 
shire and Derbyshire, he had observed erratic blocks which 

could be traced to their northern sources. | 

Mr. Horn, in conclusion, stated that it had been abundantly | 
Shown, by the collection of a large number of facts, that the 
direction of the erratic blocks of the Drift period was from 
north to south, so that there must have been some pre. 
dominating influence i in operation, either prevalent winds, or, 
more probably, oceanic currents, tending to impel southward | 
the icebergs and rafts which were the vehicles for the 
transportation of the erratic boulders and pebbles 


A Paper was read by Mr. aa, FRAS. n 
the Influence of the Seasons on the Rate of Decrease of the 
; Temperature of the Atmosphere with Incre ease of Height, iu 
| different Latitudes of Europe and Asia.“ 80 . 
Ihe determination of the laws of the distribution of heat 
in the different strata of the atmosphere under yarious 
circumstances of season, locality, direction of the wind, bars 
metric pressure, &c., is one of the most important, and, at! 
| same time, one of the most difficult problems which cal. 
engage the attention of the meteorologist. Notwithstandia io 
the labours of many able meteorologists and pliysick!s 
several points of considerable importance to the duture pro- 
gress of meteorology are still involved! in doubt and obscwrnty: 
and the necessity for fur ther inquiries. has been $0 9 
acknowledged, that at the late meeting of the British 39 
ciation in this city, a grant of £209. was renewed to deft 
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| the expenses of balloon ascents, to be undertaken for the 


purp 
to serve as a basis for future investigations. The Author, 


therefore, thought it might be worth while to submit to 


the Society some results which, although confessedly im- 


perfect, seem to him to indicate very clearly the existence 
of a law of distribution of temperature in the higher regions 
of the atmosphere in the different seasons in different lati- 


tudes of Europe and Asia, which appears to have hitherto 


excaped notice, and which seems likely to have an important 
bearing upon many interesting questions in meteorology. 


From numerous observations made at elevated stations in 


Lurope and India, it has been concluded, 1st,—That the 


general rate of decrease of the temperature of the atmosphere 


© with increase of height, is least in low, and greatest in high 
1 latitudes ; ; and 2nd, —1 hat the rate of decrease i is greatest in 
E the summer and least in the winter months. Some results, 


however, which the Author obtained in the course of an 
investigation of the relations which exist betw een falls of rain 
and changes in the decrement of temperature on ascending in 


the atmosphere, and of barometric pressure, in different loca- 
lities, led him to doubt the general correctness of the second 


of these conclusions, and he has therefore examined all the 


observations that were accessible to him which seemed likely 
to throw any light on the subject; and from the results which 


he has obtained he shows that there exists in the temper ate 


latitudes: of Europe and Asia a belt or zone in which the 
decrease of temperature, for a given ascent in the atmosphere, 
18 greatest i in the winter months, while at stations north or 


south of this belt, 80 far at least as observations have yet been % 


| made, the decrease! is greatest in the sunnner months. 
| This belt passes over Portugal, Spain, Sicily, Southern 


Italy, che Caucasian provinces, and Southern Siberia; and 
at places lying within it the changes of temperature produced 
by change of Season are greater in the higher than in the 


ose of obtaining additional data, of a reliable character, | 
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lower strata of the atmosphere; while, on the contrary, at 


places! north or south of the belt the changes of temperature 


are greatest in the lower strata. The details of the results 
are given in the Paper, and all the temperatures are reduced 


to Fahrenheit's scale, and the differences of cleration to 


English feet. 


The great changes of temperature which take place in thy 


higher strata of the atmosphere in the belt, indicate a less 


capacity for heat and a greater degree of dryness of the air in 


these strata than in the corresponding strata beyond the hel: 


The Author was therefore led to conclude that the ratios of 


| the quantities of rain falling on the mountain and on the 
plain would be less at places in the belt than in other local. 
ties; and the results which he has given of the comparisons 


of the mean annual amounts of rain-fall at different Stations 


| fully bear out this conclusion. Comparisons are also made 
of the falls of rain during the winter and summer halves d 


the year; and it is shown that at places in the belt the ratis 


ol the quantity falling « on the mountain to that falling on the 
plain is greater in the summer than in the winter half of th 
year, while on the contrary, at places bay ond the belt, it 1 


greatest in the winter half. 
The Author then draws attention to some results“ hic 


79 appear to indicate that the annual rate of decrease of temp 
rature, on ascending in the atmosphere, is subject to 
: periodical change. Comparing Geneva and Milan with the 
Great St. Bernard, the annual rate for the years 16 84855 

5 8 exhibits, with but trifling irregularities, a gradual inge, 

up to the beginning of the year 1854, and afterwards i b 
: gradual decrease. The differences of temperature betweet 
| the two Stations Bywell and Allenheads, in Nortou nberla nd, 

at a difference of elevation of 1273 feet, also Show a progres 
bs sive increase from 4˙14 1 in 1856, to 5˙07e in 1860. Ile. 
Author remarks that the epoch when the rate of decrease wi 
at a maximum, as Shown by the Geneva and. Great“ 81 


Ber. | 
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© nard observations, corresponds exactly with the epoch of 
minimum magnetic disturbance, as determined by General 


Sabine from the magnetical observations made at the colonial 


observatories and at Pekin ; and he shows that there is some 


probability that the period of the change in the rate of 


decrease also corresponds with the period ol magnetic dis- 


turbance. 


In concluding, the Author tenders his 5 acknow- 


| ledgements to Mr. Vernon, F. R. A. S., for the valuable assist- 


ance he has rendered him in procuring data, and in referring 


to original publications for the purpose of clearing up doubtful 


points; and he also remarks that without the means of | 


rforence afforded by the many valuable volumes of meteoro- 


logical observations now in the Society's library, would: 
have been. quite impossible! to have under taken an inquiry of 
2B this nature. | | 
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MTCROSCOPICAL $EOCTION. 
Meeting, December 16th, 1861, 
E. W. Binxzy, F. R. S., F. G. S. in the Chair. 
Dr. Edward Morgan was elected a member of the Section 


Dr. WALLICH kindly presented to the Section for mounting 

Several specimens of material, from his private collection 

containing Biddulphia of various kinds, 7 and other diatomaccg. 
from e St. Helena, &C. 


Mr. THOMAS H. NEVILI. presented to the Section cio! 
slides, mounted from the specimens of Soundings, No. 13 
taken in Lat. 517 487 N., Long. 75 8“ W., off the south coast « 
Ireland, in 40 fathoms, presented by Captain Moodie, of the 
R. M. S. S.“ Canada.” Mr. Nevill reported that the specima 
contained Entosolenia Marginata, Entosolenia Squamox 
Lagena Vulgaris, Textularia, Rotolina, Miliolina. Numeron 
spines and plates of Echini; calcareous prisms from shell 
c., &c., all water-worn. The sand 18 composed of about 
5 half calcareous and half silicious material. 


Mr. Lara proposed that the subject for discussion, a 
the next meeting, should be © On the Cause of the Metall. 
Lustre on the Wings of the Lepidoptera, both Diurnal and 
Nocturnal,“ which was agreed to. Mr. Latham also report 
upon the Ovum presented at the last meeting by Mr. Leigh 
A Mr. Latham presented to the Section a slide, mounted with a 
9 portion of the elytra of the Platyomus subcostatus, from 
Venezuela; ; also, an oak Spangle with stellate hairs 1 


Mr. BNET exhibited mounted specimens of Fossil | wood 
from Standish, near Wigan; Trigonocarpon oliv iforme, 
from the lower Lancashire coal bed; and the paiate of thi 
. Psammodus porosus, from the mountain limestonc, coun! 
Armagh. 
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Mr. Joy presented mounted sections of coal from Bohemia, 
chowing woody fibre. 1 as 


Mr. WHALLEY exhibited living ova of the Trout, one month 


old. 


Mr. BrRoTHERs exhibited a section of Agate from Siberia; 


„ Stentor Mülleri, &. 


SECTION FOR STATISTICS AND SOCIOLOGY. 


December 17th, 1861. 


luced by the Character of their Residences upon the Physi- 
cal and Moral Condition of the Working Classes.” Mr. 


Holden believed that although considerable attention had 
been given to the building of cottages, sufficient progress 


had not yet been made in making them comfortable and 


4 attractive to the inmates. If this were done it would contri- 


bute greatly towards furthering their domestic happiness, as 


| — they so frequently leave their homes seeking pleasure, instead 
resting after their labours, cultivating their minds, and 


preparing themselves for their duties next day. The public 


has already been frequently told that the accommodation was 
wuthicient for comfort and decency, and, he would add, also 


beit 5 e } 


The interest of Mr. Holden's Paper consisted in the minute 
knowledge which his many facts displayed of the subject. 
He particularly dwelt on the present most imperfect method g 


Lein with the refuse of towns, and the great evils that 
revulted from its accumulation near every house. 
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Mr. HENRY ASHWoRTH stated that a firm near Bolton 
had considered it their interest to erect for their workpeople 
cottages of a superior class, mostly containing three bedrooms, 
and in other respects commodious and convenient. Ther 
were let at a rental of six per cent on the outlay, and were 
great requisition. The beneficial effects upon the social au 
moral condition of the tenants was undoubted. 
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ny Meeting, January 7th, 1862. 


Eowary SOHUXCK, Ph.D., F.R.S., Vice-President, in 
the . 


Prof. Dr. Johannes Gistel, of Kempten in Bavaria; Federico 


Lancia di Brolo, Inspector of Studies in the University of 
Palermo; and James Nasmyth, Esq., C.E., were elected 
e Members of the Society. 


1 Paper was read * i P. Jovin, LI. 55 President, 
entitled,“ Experiments on some Amalgams.” 
The weakness of the affinity which holds the constituents 


ol amalgams in combination scemed to the Author to offer 


the means of studying the relationship between chemical and 


mechanical force. His inquiries were extended to several 


| amalgams, and gave results of which the following IS. A 
| summary: — 


Amalgam of iron was formed by precipitating iron on 


mercury electrolytically. The solid amalgam containing the 
largest quantity of mercury appeared to be a binary compound. 


Iron does not appear to lose any of its magnetic virtue in 


consequence of its combination with mercury. Its amalgama- 


tion has the effect of making it negative with respect to iron 
in the electro- chemical series. The affinity between mercury 
and iron is so ſeeble that the amalgam i is speedily decomposed — 


when left undisturbed, and almost immediately when agitated. 
The application of a pressure of fifty tons to the square inch 


drives out 80 much mercury as to leave only thirty yy cent of 
it in the resulting button. 


' PavonromGs—Ler. & Dum. Socirrw-No. 8. Srsslox 2861- 62. 
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Amalgam of copper. By precipitating copper on mercur, 


electrolytically, a mass of crystals is gradually formed. Aft, 
a certain time the crystals begin to get fringed with pink 
indicating uncombined copper. In this state the amalgam i, 


found to be nearly a binary compound. On applying strong 
pressure to an amalgam containing excess of mercury, the 
latter is driven off, leaving a hard mass composed of equiva- 


lents of the metals. If, however, the pressure be continued 
for a long time, the resulting amalgam contains more than 
one equivalent of copper, indicating a partial decomposition. 


The Author gave an account of his experiments with 


amalgams of silver, platinum, lead, zinc, and tin. In the 


case of the latter amalgam, long-continued pressure drives of 


nearly the whole of the mercury, indicating in a striking 


manner the efficacy of mechanical means to overcome feeble 


chemical affinities. 


Dr. ANnGus SMITH said, It! 18 difficult to tell the exact limits 


of chemical and mechanical action, because they flow into 


each other. Let us call the attraction of surfaces a mechanical 


action, as it is not to our knowledge a chemical combination. 
Porous bodies exercise this to a very large extent, and yet do 


not produce chemical compounds. The amount is limited ou 
one side by the pressure of the atmosphere. Chemical conm- 
pounds are too powerful to be affected by such slight forces, 
Porous bodies or surfaces do not take up others in chemical 
equivalents 80 far as we know ; the full capacity ofs Saturation 
is not satisfied, because of counteracting influences. Water | 
| admits air very rapidly, but it is held 80 Slightly that it is 


affected by atmospheric pressure, and even Seems to follow 


exactly the atmospheric pressure; but a portion is held with Z 


such power that it 1s extremely difficult to remove, and 1 18 not 


ever removable by the mere removal of pressure as far as We 
know. The small affinity of the great mass or surface of 
water is equal to a great affinity for a small amount of ain. 


All masses have more or less this mechanical action, but, i 
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jn the case of porous bodies, the attraction is feeble, and not 
raised into the power of a definite grasp of a given quantity 
such as an equivalent, which is the case with a powerful 
affinity forming a chemical compound. Large and watery 
masses lose their water slowly by the mere force of gravitation. 
Strong mechanical action rises to an equality with feeble 


chemical affinity. Weak chemical affinity sinks into an 


equality with mechanical action. Charcoal absorbs gases 
more eagerly under pressure, but by a removal of pressure 
they are still absorbed ; so that the mechanical force is greater 


than the weight of the atmosphere can control. There are 


many cases in which these two forces, if they be two, meet. 


j This of the mercury and other metal is one case. The feeble 
chemical affinity is, I suppose, overcome by the powerful 


mechanical force. The alloy with sufficient chemical affinity 


© remains, that with a weak affinity separates. The mercury 


flows off following the law of liquids in like cases it flows off 
like water flowing slowly from a moist porous mass like wet 
| clay. Instances from the feeblest to the most power ful allinity 


might be given, showing that only when the power reached a 


_ definite point did the law of chemical equivalents come in. 
At the same time there is a definite point where Surface action 


= ceases under certain conditions. 


These ideas have arisen 3 from experiments on the 


8 subject, which may some day be published. J believe they 5 


explain the difficulties attending the attraction of masses 


ich seem occasionally to oppose che combination by atomic 
I weights. 


= Paper 5 was read * On the Conductibility of Heat by 


j Amalgams, ” by Dr. F. Caen Carvkxkr, F. R. S., and Mr. 
: RICHARD JoHN SON. 


The method followed i in the investigations ated} in this 


Paper i is the same as that detailed i in their former Paper on 
the conduc tbility of metals and alloys. 
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In the first part of their Paper the Authors treat of the 
conductibility of mercury, and prove that if the source of heat 


be applied at the upper part of a column of mercury, 80 as tg 
prevent any motion of the solid molecules of the mercury, 
this metal becomes the worst conductor of all Known metals: 

. for, silver being 1000, mercury is 54. 

| In the second part of their Paper the Authors examine the 

conductibility of the solid and semisolid amalgams Prepared 
in equivalent quantities of pure metals with mercury, aud 
they show that amalgams may be divided into two classes — 
those containing an excess of equivalents of the amalgamated 
metal, and those which on the contrary contain an excess of 
equivalents of mercury. The first class conduct heat at the 
mean rate of the two metals composing the amalgam, and in 
accordance with the calculated result, as Shown by the follow. 


1 ing table. 5 

AnatGan or TI. 

Mercury = 21:63 or 679 

vx Tin... = 1345 or 422 

1 Silver S 1000 

il 5 e 

| | | Found. Sb Found. Calculate! 
6 Sn. Hg. 10.60 1524, 332 48 


5 5 . 1030 . 1563 1 822 . 400 : 

4 55 5 E „ ; 9:6: «. » 15:88 LS 0:2 = „ 

„ % w . $49 16% 00 ,. 90 

JJVVVVVVUUUUUCCCCCCVCCCCCVCC 15 us, 
Su. He: 5,5 is 1888.11; 
„ 2 He. 5-475 ;. 19% 149 09 
„ 8 Nig, «4. 420... 2026... 181-706”; 


1 5 Ig. . 's # ©; 3 3˙65 2 2 „ . | 20 73 cog. 5 114 - Es 090 | 
The second class, comprising those Amalgam containing 
an excess of mercury, conduct heat as if they contained 1 


| bother metal, nene its e may vary trom 10 to 9 
Per cent. 
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These interesting results were confirmed by observing 
amalgams of tin, zinc, bismuth, copper, lead, and silver, and 
applying the source of heat in all cases at the upper part of a 
perpendicular column of the amalgam. 

The third part of their Paper has reference to the conducti- 
bility of mercury when mixed with two per cent of various 

metals, and when the heat is applied at one end of a horizontal 
column; and they have obtained the following interesting 
«ries of results. 


5 Found. Calculated, Found. _ Calculated. 
Pure mercury...» 2188 679 
Mercury with twr'wooo 
per cent of : | 

Siber. ...... 230 .. . . 2181 „ 084 
Tin 55505 00 866; 66, 20087 I 7 
7); 13 19--;- 21082 ....418-;7,...078 
“Ui 5 FT: 484-;; 5. 060 

Bismuth.. 1875 2120 „ B88 ee 
Tea e , RF 608.008 
Cadmium... . 20% 0 . 2.51 633ͤ 676 

Line — 0 2186 „ 664 „676 


This table Shows that the greater or less conducting power 
of the metal amalgamated with it has no influence 1 in modify- 


ing the conductibility of the amalgam itself; for we find that Y 


the amalgam of bismuth (the worst conducting metal) con- 


ducts. heat eight times better than that of silver (the best 


0 onductor), for 


Mercury + D per cent of Bixmuth. 5 1 588 | 
EOS. +2 9 8 8 Silver „„ N 72 


- They were > induced to W at FEY 8 of these 


3 that the cause which impeded the conduction of 
10 


t] ) Vo 
12 © Provence. of small crystals of amalgam floating 1 in excess 


at in $0 marked a manner in some of these amalgams was 
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of mercury, as they had observed that Fhilst the cryStallixe| 
amalgams of silver and tin conducted heat badly, that of yi Zn, 
which was perfectly fluid and free from crystals, conductel 
heat very freely. As they pursued their researches | they 
found these views to be incorrect, for the amalgam of bismuth, 
a very crystalline one, conducted heat with great facility, 
Having observed that tin affected the fluidity of mercun 
in a most remarkable manner, so that even the one hundrel 
thousandth part of that metal would interfere with the pro- 
perty which mercury has of assuming easily a globular form, 
they prepared the following series of amalgams of tin. | 
| 5 Silver=100 


Found. | Calculated. Found. Calculate 


e 94. 50+Tin 5 50... 400... 21: 14. . . 125... 603 
„ 97-00+ „ 3-00... 460 . 21:35... 144 ... 669 
„ 98-00+ „ 200... 5'65 ... 2143... 177... 672 
„ 25+ „15 % 590 5. 2145 % 185.673 
„ 98˙50 -. „ 150 , 10.96 . 21:47-;.. 343 5 675 
„ 9900 ＋ „ „ 100... 19-30 ... 21-52 ... 605 ... 675 
„ 99.50 7 „ 050... 19: 30 ... 21:56 ... 605 .. 075 


This table proves that up to 1-75 the omlaetibility- F 


mercury remains constant, when by reducing the tin by :1.l 
the conductibility of the amalgam is doubled; by further 
abstracting one- -third of the tin, the conductibility is again 


d doubled. 
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Ordinary Meeting, January 21st, 1862. 


William Arthur Darbishire, 15g Py > A. was elected an 


| 8 Ordinary Member of the e 


A Ge " On the Action of Nitrate of Sodium 
an Sulphide of Sodium at Different Temperatures,” by Dr. 
] Pu. Paul, Union Alkali Works, St. 1 Lancashire, 
Was read by Professor Roscok. 

The motlier liquor obtained in the manufacture of Soda 
ash contains, as is well known, large quantities of sulphide 
of sodium. In order to oxidise that compound, nitrate of 


YZ sodium is ago; As long as the boiling point of the liquid 


E 18 between; 280-290 F., the sulphide is quietly oxidised to 
zulphate, nitrite of sodium being formed. 


But if the nitrate is added when the temperature of the 
bouling g liquid i is about 310* F., a violent evolution of ammonia Ng 


takes place, according to the following equation— . 
2Na8+NaNO6 + 10 2 Na 80, + NaHO, + NH, 


As che liquor contains a large amount o sulphide, the 


| quantity of ammonia is $0 considerable that it may prove | 
| Vorth while to connect the evaporating pot with a tower 
filled with coke, over which a Stream Of water Or dilute acid | 


1s running. 


II the nitrate be added When tha Kin has 3 heated to 


9 2 temperature much above 510”, a violent evolution of pure 
5 nitrogen occurs. 


VS 4 Ng NO G HO 5 Na 80 44 4Na 0, II AN. 


PROCEEDINOS— Lr. & PIII. SOCIETY—No, 9, —SESSION 1861-62, i 


E. W. Pray, F. R. S., F. G. S., Vice-President ö in the Chair. 
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ture in the Atmosphere, ” by Professor Wm. T homzon, LL D., 
— R. S., Ko., was read iy Dr. JouLE. 
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Mr. Lion suggested that the evolution of nitrogen in 
volcanic eruptions might be due to a reaction similar to that 
described in Dr. Pauli's Paper. 

Mr. Srzxch and Dr. CALvERT explained the processes 


employed in manufacturing caustic soda for commercia 
purposes. Mr. Spence also described the beds of nitrate of 
soda in Southern Peru and Northern Chili, from which 


nearly all the commercial nitrate of soda is obtained. 
Mr. BaxENDELL believed that the preservation of the 


nitrate of soda 1 in these beds had been due to the dryness of 
the climate, as rain rarely falls in the region in which they 
are found. Had the climate been a rainy one, he believes 


the deposits of nitrate of Soda would _ since Aare been 
washed away. 


Mr. BAXENDELL communicated an observation of Saturn 


which he had lately made. Owing to the relative positions 

of the sun and earth, with respect to the plane of the ring 
of Saturn, the ring ought now to be quite invisible in 
telescopes of moderate power; but on the night of the 18th 
instant he had seen very distinctly a portion of the ring on 


the following or east side of the planet. The telescope 


used was Mr. Worthington's achromatic of five inches 
aperture. He also stated that from observations made by 
himself and Mr. Williamson, i in 1848, he had been led to 


believe that the plane of the ring was not exactly parallel 


to the dark belts on the body of the planet. As several 

Fe members of the Society now possess good telescopes, it is 
5 to be hoped they will direct their attention to this interest- 
ing point, and favour the Society with the results of ther 
= observations. f 


A Paper, 60 on the Convective Equilibrium of Temper 


1 hressure. 
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various changing influences, in particular of pressure, when- 


ever they are moved from one situation to another. In this 


way they experience changes of temperature altogether 
independent of the effects produced by the radiation or con- 
duction of heat. When all the parts of a fluid are freely 
interchanged and not subject to the influence of radiation 


and conduction, the temperature of the fluid is said by the 
Author to be in a state of convective equilibrium. The 


equations of convective equilibrium in the atmosphere investi- 
cated by the Author are as follows, II, T, and W. denoting 


the pressure, temperature, and mass per cubic foot of the air 
at the earth's surface, and P, ?, and 0 the same qualities of 


the air at wy height 4. 


6 Yuba ; : 


Fo which is the Known. relation between temperature and 


1 | tho teducel relation between pressure: and density; 6 and 


dp =—p ds ————— 0), 


we hydrostatic equation, the variation of gravity at different 


heights being neglected, and the weight of unit mass (UÞ) : 


3 being taken as unit of force, . Hence bu ir integ ration, 


] 125 2 We k—1, 5 LE 5 
E Or it, for ono, A we © denote Dy WH, ß 


From 00 a and (0) „ it appears that temperature and density 


bud 


The particles composing any fluid mass are subject to 


would d both vanich at the very moderate height - © H | 
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which is about. 90100 feet, or between 17 and 18 mules, if 


convective cquilibrium existed and if the gaseous laws had 
application to so low temperatures and densities. It has 


always appeared to the Author to be most improbable that 
there is any limit to our atmosphere; and no one can suppose 
that there is a limit at any height nearly so small as 17 or 18 


miles. It is difficult to make even a plausible conjecture as 


to the effects of deviations from the gaseous laws in circum- 


stances of which we know so little as those of air at very loy 


temperatures; but it seems certain that the other hypothesis 
involved in the preceding equations is violated by actions 
tending to heat the air in the higher regions. For at 
moderate elevations above the surface, where we hape 
air following very strictly the gaseous laws, the rate of 
decrease of temperature would, according to equation (4), be 


AIT N 1 N 


be 1. 4111 a foot, that is to day, 320 per foot, 5 


1 1= 26224 x be or 15 cent per; 329 feet. Now, the actual 


274 

e according to Mr. Welsh, is 12 cent in 53⁰ feet, or 
not much more than half that according to convective 
equilibrium. 

It scems that radiation, instead of partially accountin 
5 for the greater warm?h of the air below, as commonly 
supposed, may actually diminish the cooling effect, in going 
up, which convection produces. In fact, since direct con- 


duction is certainly insensible, we have only convection 
and radiation to deal with, except when condensations df 
moisture, &c., have to be taken into account. In fair aul 
cCloudless weather, then, the lower and lowest air being on the 
whole warmer (the lowest being of course at the same teur 


perature as the earth's surface), it is perfectly certain that 
the upper air must gain heat by radiation from the lower- 
and that the convective difference of temperature must be 
diminished by the mutual interradiation. 


r 


+ 


— — 


© ># Þ 


There are difficulties connected with the radiation of air 
and earth out into space, and of heat from the sun to air and 
earth ; but T think a full consideration of all the cireum- 
stances must explain the smallness of the decrease of tem- 
perature which observation shows. 


Dr. JouLE having suggested that condensation of vapour 


in upward currents of air might account, to a considerable 


extent if not perfectly, for the smallness of the lowering of 


temperature actually found in going up, the Author has added 


the following investigation. in wht ch the effect of condensa- 


tion is taken into account. | 
If a quantity of air, dry or moist, is allowed to expand 
E {om bulk v to bulk „de, it will do an amount of work 


equal to pdy on the surrounding: matter. Now, by the 
principle established approximately by Dr. J oule, in his 


experiments on air in 1844, the change of temperature which 
the mass will experience will be almost exactly equal to what 


would be produced by keeping it at constant volume, de, 
and removing a quantity of heat equal to the ther mal equivalent 


of pde. This 18 expressed by Ep Hd, if. we adopt the usual | 


notation, J, for the dynamical W of the thermal unit, 
E Now, if and Tr denote the primitive and the cooled tem- 


peratures, so that —dt expresses the cooling effect (which is 
positive, dt being negative), the bulk ol the vapour, if at 


ds . 
aturation 3 in each case, would be 9. if 8 denote the volume 


of a pound of vapour at saturation . any temperature 5 and - 
#+ds its volume at tomperature Ad.. Hence if, as it will : 


: bes seen 18 the case, 5 is greater than de, a portion equal 


ds . : 
in balk to 8 Ale of the water x primitively? in vapour, must 5 


© On the Changes of Tenipernture de by the Rareſaction and Coin: 
8 en of Air,” communicated to the Royal Society June 20, 1844, and 
2 Publiched i in tho nd Philosophical Magazine,” 188, ; rst half At. 
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become condensed. Hence the abstraction of the heat 
I pdv produces two effects; it cools the mass of air at con. 


stant volume from temperature K to temperature t+dt, mad; it 
condenses a bulk 

v ds — dv 
of vapour. Hence, if L denote the latent heat of a cubic 
foot of vapour of water at temperature t, and N the specific 
heat of one ES of air in constant volume, we have 


| Tr * - +L (ae 


if we suppose the mass of air considered to weigh 1 1b. (with 
or without the vapour, which will make but little difference 
on the whole 5 Hence | 


Tomperatureo 
S TEL RSSY 1 1 a 


4a ww + 


dlogs „„ 
N. e — — | | 1 
D i L 


where, for brevity, 4 log s is written in placs of 75 bog $ 


denoting the Napierian logarithm of $. 


To find * and 2 it is necessary to know the bulk | 


of a | nouns of steam at different temperatures. Dr. J ouls 4 
the Author demonstrated, * by experiments on air aud by 
| dynamical rensoning, that | | | 


TY where » denotes the Coons of vapour at saturation at the 


1 temperature t, and — ; denotes the rate of the bulk of ui : - 
3 . 1 
to vapour. Since. = is very mall, we have Le =74 W& | 
approximately, 


* On the Thermal Effects of Fluids in Motion, Part II., Theoretical peu 
— tions, Section II., Transactions of the Royal Society, June, 1854. 
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It was shown also in the same Paper, that the denaity of 

aturated vapour was to be obtained more accurately from 
this equation, and Regnault's experiments on the latent heat , 
of a stated weight of vapour, than from any direct experi- 

ments or: the density of vapour made up to that time. This 

conclusion has been verified by the recent experiments of : 
Messrs. Fairbairn and Tate. With the assistance of some 
excellent tables in Rankine's © Steam Engine and other 

| Prime Movers,” calculated on these principles, the Author = 
| has obtained the Wein results: — 


1 a - "3&6 * 
— 2-/ —— — 
0 — 
Om ro —— ů — — Wr — * 2 
J 3 3 7 © * 


n 


| 7 2 8 2 a 

4 ol £2 | | == * 4 | „ Flevation 15 124 

; a it | Volume of 1 lb. of 5 ammical | 58333 Augmentation of - | from earth's ; * 
esu at pressure heat of 1 Ib. 8883 5 | volume of Lib. of surface re- 11. 

22 2, 117 1b. per of saturated 2223568 moist air required to quired to cool = 

727 * . . 608. | _ vapour. 58 E E 00 it 1® cent. moist air by 1 

af | we, NR OY, RES ä | 10 cent. 41M 

| a> YA | * 

| "uy SS | 
enn {1 V- | J ͤ 111. „CCC "HY 
0 125 38 oubio ft. | 219 ft. lbs. 0698 190⁵ of a cubio ft, 499 feet. | 7 
„ 0671 2150 551 4:3 

10 | 12:83 - 481 0644 2434 5 0 1 

. % c 688 elf, 2768 -- |- 678... 1 
NA 11329. _ | 881. - | -0592 3096 e | 
r PILL --- 4. 0608: 1-9465--- © 355 4 
0 | 1374 - 1536 0546 3800 1 208: | -- 
© [5 | 1897 Ff ñ 9000. 1 008-1 - -.- mi 
The last eolunn of this table headed - — —4 75 is calculated e 90 
. from the column headed b 0 the « lowing 6 formula: — 1— ll 


4 1659, 
> 15 N 14 9 
1 T7 AED ; „ 
: | | WEE 
nt 2 g : i 


| which shows the ws dr, that must er tied to get 3 
1 lowering of temperature, — dt, when air saturated with 
i moisture ascends. The 8 8 P, 18 taken as 21 17 Ibs. per 


. square foot; and the value of 2 which | 18 the name for the 58 
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1 10-886 
different temperatures, 1s 274 The results, for tempe. 


ratures from Oe to 35® cent, are exhibited in the last column 
of the table. For the temperatures 0®, 5, and 10* „they 
agree very well with the height in which Mr. Welsh wund: 
lowering of temperature of 1“ cent; and we may conclude 
that at the times and places of his observations the lowering 
of temperature upwards was nearly the same as that which 
air saturated with moisture would experience in ascending, 

It is to be remarked that, except when the air is saturated, 
and when, theretore, an ascending current will always keey 
forming cloud, the effect of vapour of water, however near 
Saturation, will be scarcely sensible on the cooling effect of 
expansion. Hence the law of convective equilibrium of 
temperature in upward or downward currents of cloudless air 
must agree very closely with that investigated above, and 
must give a variation of 1“ cent in not much more or less 
than 330 feet. 
It appears, therefore, that the explanation ated by 
Dr. Joule is correct; and that the condensation of vapour in 
ascending air is the chief cause of the cooling effect being so 
much less than that which would be experienced by dry air. 


The following extract of a Letter from Professor W. 
Thomson, LL. D., Ko., to the President, was also read : — 
About two years ago I wrote to you that a met bar 
| insulated so as to be moveable about an axis perpendicular“ 
the plane of a metal ring made up half of copper and half of 
ꝛzinc, the two halves being soldered together, turns from the | 
zinc towards the copper when vitreously electrified, and from 
the copper towards the zinc when resinously electrified. _ 
«IT the copper half and the zinc half of the ring are insU- 
lated from one another, and if they are connected by means 
of wires with two pieces of one metal maintained at any stated 
difference of potential by proper apparatus for dividing the - 
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electro-motive force of the two plates of a Daniell's element 
into 100 parts, from 60 to 70 of those parts are required to 
reduce the zinc half ring and the copper half ring to such 
a state that the moveable bar remains at rest whether it is 
dlectrified vitreously or resinously. 

Ef the copper half ring is oxydised by heat, the amount 
of electro- motive force then required to neutralise the two 


generally diminished, though something of it still remains. 

After again heating the copper by laying it for some time on 
i redhot iron heater and allowing it to cool, I found the effect 
almost exactly 100 parts. I have no doubt that by making 


dhe coat of oxyde very complete and thick enough, and by 


N . cleaning the zine perfectly, I shall be able to get considerably 


about heating the coppers of a battery and getting a strong 
I tried the effect of oxydising the copper plate by heat. 
: that if one half of a ring of one metal! is hot and the other 1s 


charged positively or negatively. 


nected each to each by metallic arcs, to the same potential. 


— +24C - 2 - . 3 
— ** — — . — — 
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- = j — 2 . — 3 
— — — — = — 


halves is much increased. If, after oxydising the copper one 
day by heat, I leave the apparatus till the next day, the effect 


rer 0 wm : po 
: Ss ena 


above the electro-motive force of a single Daniell's element. : 
I remembered perfectly what you told me a long time ago 


ect, for some time equal to that of the Damell's cell, when 
II believe there are also electrical effects of heat itself; 50 ke 
1 cold, the needle will show a difference according as it is 5 


For nearly two years I have felt quite: sure that the proper 
explanation of voltaic action in the common voltaic arrange- 
ment is very near Volta's, which fell into discredit because 
Volta or his followers neglected the principle of conservation 
I of force. T now think it qute certain that two metals dipped 
nin one electrolytic liquid will (when polarisation 1 is done away 
Vith) reduce two dry pieces of the same metals, when con- 


„ There cannot be a doubt that the whole thing 18 simply Hs 
| Chemical action at a distance. Zinc and copper connected 
2 a metallic arc attract one another from any distance. I 
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So do platinum plates coated with oxygen and hydrogen 
respectively. I can now tell the amount of the force, aud 
calculate how great a proportion of chemical affinity is used 
up electrolytically, before two such discs come within +4.,th 
of an inch of one another, or any less distance down to a limit 
within which molecular heterogeneousness becomes sensible. 
This of course will give a definite limit for the sizes of atoms, 
or rather, as I do not believe in atoms, for the dimensions of 
molecular structures.“ DOTY 
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Ordinary Meeting, February 4th, 1862. 
J. P. Jovrs, LL. D., F. R. 8885 President,! in the Chair. 


Mr. Bixxr mid that soon after the death of Professor 5 
1 Eaton Hodgkinson, F. R. S., one of the former Presidents of 
E the Society, and a man of science, of whom not only this 
Society, but the city of Manchester, has good reason to be 
f proud, a few of his friends and admirers gave a commission 


to Mr. Slater, the sculptor, of London, to execute a bust of 


te deceased, to be presented to this Society. As his valuable 
memoirs, which gave to the world the formula for solid and 
hollow pillars of cast iron, now the basis of calculation on all 

| structures of that metal, were printed i in our Transactions, it - 
Was thought that the Hall of the Literary and Philosophical 
2 Na of Manchester was che fittest place for the Bust of © 


1 their liscoverer. | 
| The following 3 viz., our W orthy President, 


J. P. Joule, LL. D., F. R. S., E. Schunck, F. R. S., James | 
| Heywood, F. R. S., John a C. E., F. R. S., Joseph 


{ Whitworth, F.R. 8. N. P. Greg, F. G. S., Thomas Turner, 


F. R. C. S., G. R. Stephenson, C. E., „Robert Rawson, and E. W. 
4 Binney, F.R.S., 8 Present the bust to the Society. In doing 

E © it would not be necessary for him to allude to the great 

talents and many virtues of the deceased, as his friend Mr. 

| Robert Rawson was now engaged in writing a Memoir, to 
ö be communicated to the Society; ; but he could not omit 
| reading a letter which showed how the present President 5 
of the British Association for the Advancement of Science 

E hailed the election of Mr. Hodgkinson as the Successor of the - 


late Dr. Holme to the chair of this Society. It was as follows: 


| > Chester and Holyhead Railway Company, Conway, 


Px0crmDINGS—Lar, & PALL, Soor 0, 10 en 1861-62, 
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June 28, 1848. My Dear Sir, —I cannot resist the temp, 
tion to congratulate you on your election to the Presidenc 
of the Manchester Philosophical Society. I think the mem. 
bers have used a sound discretion in the selection, and I an. 
heartily glad, after all our squabbles, to find you in a poxiticy 
to which you are justly entitled. I am yours faithfully 
W. Fairbairn. To Eaton Hodgkinson, Ksq.” 

The bust forms a companion to one of another distinguiched 
member of this Society, the late Dr. William Henry, F.RS. 
and both as a hkeness and a work of art does the eu 

credit. 
On the motion of Mr. SPENCE; coconided by Dr. R. Axe 
Surrn, it was resolved unanimously :—* That the thanks « 
the Society be given to the donors of the bust of the late 
Professor Eaton Hodgkinson, F. R. 8”. 


Mr. SPENCE brought | under the notice of the Society a 
ball of the dried leaves and stems of a plant imported from 
the West Coast of Africa, in the Kingdom of Dahomey, 
This plant, which grows spontaneously in great abundance, 
is used by the natives in dying cloth, to which it is said t 
- give a good but not very permanent blue colour. 
The parties who have imported these leaves are Mes 
e and Thwaites, of Manchester, and they state tha! 
two years ago the sample had been examined without any | 
result. About two months ago, Mr. Spence gave Dr. U : 1 
Schunck, F. R. S., a portion of them, he kindly undertakng WW 
to see whether they contained indigo. Circumstances pi 


r 


vented Dr. Schunck, until very lately, from entering up" 
the investigation, and the importers being anxious as to the n 
matter, Mr. Spence, assisted by Mr. Bottomley, underto0 ; 
the investigation, and at once found that the plant containel 3 
indigo perfectly formed, and which was easily extractel v WH a 
the usual modes of deoxidisation and solution, the indigo J 


being then precipitated. pure and of a beautiful deep coppe! 6. i 


e 
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, : hade. The only question now was as to its containing indigo 
| in quantity sufficient to render the importation profitable. 
he solution of this question being partly one of chemical 
NZ manufacture, has been undertaken by Mr. R. Rumney, who 
1 is to operate on a large quantity so as to get results of 
BH commercial value. | 


Mr. Spence was chiefly influced to bring this subject before 


: ' the Society from the fact that a new source of indigo at the 
4 | present time would be a matter of great importance to trade, 
the growth of the article i in India being from peculiar causes 
rather on the decline. | | 1 
Dr. SCHUNCK corroborated Mr. Spence” s statements so far 
E as that he had found indigo fully formed existing in the 
F ppecimens submitted to him; he had not had time as yet to 
ascertain what quantity of that body they contained. 
Mr. MosLEy stated that it had been known for some > time : 
; that the indigo plant grows wild in many parts of the West 
Coast of Africa; he believed it would be of great importance 
at present if a new source of indigo could be found, as the 
I | Indian manufacture seemed to be dechning. He believed the 


manufacture had been attempted in Africa, but had not 
© vucceeded. 5 5 


| The Bow, Robert a P. R. A. 8. 6 communicated 8 
the Society the following statement on the Theory of the 75 
Transcendental Solution of Algebraic Equations : — 


Certain published Papers of Mr. Cockle, as well as some 


| Private communications from that mathematician to myself, 
| have led me of late to study the theory of equations under a 
b new and interesting aspect. MS | 5 
5 Let. (4 (y, ) = 0 be an aluebrajc equation of the nth 3 

5 in Y, and such that its roots 1, Was. +» tf, Are all functions of - 
bs single parameter . From this equation we may deduce . 
livear differential equation of the (2 — 1)th order which it 
bs Propoced to call © the differential resolvent.“ Ihe z roots 


oo 0 wt - þe 8 * ä x Ss 8 — —— 4. e's E279 = : 4 N 
2 N * - Mobs - gow, ; » >, ig bs 3 2 , 
5 » ö 2 . p . 2 092d 8 
1 4 & 
\ 4 8 = 2 G. n a 1 . 
ä — — — — — 1 — rr nes ea. = yy 4 x, Rs” 5 * 
7 x * — we Of ro A nn © + 4. B51 2 B "Ip" = 
> 


n _— _ 
_— r n 
= rr = . ——— * 
* 
= * — — 2 
1 a 72 * — 


2 — 
gre 
— . 
A K ooo ot en,” 2 — * 
DANES 5 ——.— 

8 * "> . — * * —— 


I 


— 


those roots must satisfy the differential equation. But i; ;. 
known [see my Paper * on the Theory of Quintics,” publighe 
in the Quarterly Journal of Pure and Applied Mathematics, 
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which gives metiately. for the quadratic = 
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of F (, 2) = 0, and therefore also any linear function gf 


Vol. III. p. 343] that each of the constituents of the roots gt 


an equation is a linear function of those roots. Consequenth F 
each of the constituents of y must satisfy the differentia] F 
resolvent, these constituents being in fact so many particular 
integrals of that equation. It follows that every particulir 
integral is a linear function of the constituents, for otherwise 
there would be more than (2 — 1) independent integral; 
which is impossible, seeing that the resolvent equation is x 
only of the (2—1)th order. Hence the solution of the 
differential resolvent, that is, its complete integration so 
to evolve y, or the several constituents of , in terms of 7, 
will give the required solution (algebraic, trigonometric, u 
transcendental) of the equation in . f 
Of the two trinomial forms, suggested by ] Mr. Cockle, t to 
which it is known that any equation of a degree lower than 
the sixth can be reduced by the process of Tschirnhausen or WW 
Mr. J errard, I have selected the following L W 
Y -i) = O = U a) ö 
because it has, when 2 = 1, two equal roots, and there WF | q 
| affords some good verifications, and also because it leads Bp 
I shall show in certain researches which I hope Shorty 5 
publish in detail, to some remarkably simple expressions „ 
At present I content myself with placing on record the #7 
| following results: — 1 2 
In general, the first differential coficiont 77 is equal to f ; ds 
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5 R —2 1); 
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differential resolvent 8 BY 
2 (12) L + R 7 


183 


3 ; and which also enables us with ease to calculate the resolvent 

E for the cubic 0 = J, vix. 

dy 
241 — 9 85 LV = 0::: 

3*(1- 045 ee 


5 Results (1) and (2) were ED calculated by a different process 


, by Mr. Cockle. The following are now published for the 
\ © first time. For the biquadratic ( = 4) the differential 
© resolvent is 1 CL 


dy » 


1 2 oQy. 4 | 
| B(1— 9 7 2 Ba LEE ; 2.48. 5% . 68) 
b And for the quintic (7 = 9) the resolvent Is. . 
| ra- 55% 2 * 2 13 x Ty 


d ar 2 
—3. 9%. 177% 21 7. 11y= 0. (4) 


The Boolian form: of (3) 18 


: 8 5 17/15 5 
( led 0 0 


D 9 — 1 b. — 2) 
. d 0 
© where Di is the differential symbol 5 and e r. 


[ notice 4150 the following remarkable relations among the 
Uifferential coefficients for the gener al case, Viz., 


© BYE 2h] 2 7 — 1 dy | 
_ 2 —15 fanny ee 20 
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investigations on this subject, which 1 intend to 
iu shortly, embrace a curious and auomalous result in 
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the theory of quadratics, a new and simple method of 


of the resolvents, together with the actual calculation of the 


ential equations, it is of the utmost importance that their 
accuracy should be placed beyond dispute. Notwithstanding 
the complexity of the calculations by which I have arise 
at them, the differential resolvents for quartics and quintics 


proper to mention that a large portion of the calculation d 
that for the quintic was performed independently by M. 
_ Cockle, and that on comparing results and making one 0: 


England,“ by Dr. C. J. SHEARMAN, of Sheffield, communi 


| vitality, the proportion of age to the whole population choull 
be ascertained for town and country districts ; for under al 


= consequent mortality. In the towns ok this part of England 


and old fast — or middle age is imported. 
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deducing the arbitrary constants that occur in the integration 


foregoing differential equations and some interesting formule 
of verification, by which the correctness of those equations 
may be ascertained. Such formulz play a somewhat con. 
spicuous part in the general scheme, for, if the differentia 
resolvents be employed as tests of existing theories of differ. 


are, it will be noticed, of a remarkably simple form. It i: 


two corrections, I found that his calculations coincided ( 
far as they went, for they only extended to the determination 
of the differential coefficients) with my own. 


A Paper was read © On the Causes of Sickness and Mor- 
tality in the Manufaeturing Towns of the North- West of 


cated by Dr. R. Axous Suirz, F. R. S. 


Previously to any examination of the disturbing causes « 
circumstances, favourable or otherwise, age of an individual 
determines to a great extent the kind of sickness and the 
there are up to 15 years of age less, from 15 to 55 more, from 
55 upwards less than in the adjacent country. IIenee one 


of two evils results — either that towns kill young peep 


As to the feeding of town n population, an average of 6p 
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3 cent is imported from purely country districts of those under 


20 years of age; and of 26 per cent over 20 years. This 


constitution of replenishment of towns, associated with what 


is subsequently shown, large mortality at early ages, leads to 


the view that considerable drafts from the country from 15 : 
3 years upwards are made by towns, and which latter are 
1 responsible for their health. I 

E With the exception of infantile diseases, those of 15 to 55 
: years of age are the most fatal, and towns present a large 
; held for the operation of disease at that age. 


The diseases of infancy and childhood are in a great degree 


4 infectious. Hence density of population would be considered 
I ; a great element of mischief at those periods; but smallpox, 
3 «carlet fever, and some others, more infectious than others, 
| present a less increase of mortality than measles over that of 
| the country. The same law will apply to fever, influenza, 

c and others at a later age — density and infection do not obey _ 

1 the same law of proportionate increase: neither will Dr. 
2 "Farr's formula, for mortality increasing accor ding to a cer tain | 

| root of the density, apply to provincial towns. 5 
| | Imprudent and early marriage, and inebriety have a certain 
4 "lg in the production of town mortality, but only to a 
F light extent, especially as to the former; the latter evil 1s 
not productive of so great an increase in the direct disease 
konsequent upon it as materially to | elevate town mortality 
1 over that of the country. 
Atmospheric causes, those from malarious mischief, in this 

P aper are not entered upon to any extent: they have a 
rariable value, Which 18 balanced to a gr cat extent by the 


i bigher rate of income and consequent improvement of : 
| Wtenance, | | | 


1 centralising system of this century | is in itself not, 
erefore, it would appear, a great bane to the country; and 


| Jet towns kill considerably greater numbers of people than 
4 * country. 


There is an element of destruetion which | 
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sanitary movements have overshadowed — viz. < The special 
influence of occupation.” 

In this abstract, to pit as much: as possible, the town 
population is divided into groups: one-fifth consists of cortg;y 
occupations not peculiar to towns, but common to the present 
state of society, viz., out-door heavy occupations. This cla 
is amenable to the worst influence of town life, and without 


the advantage of high wages and consequent choice of abode 


and addenda to the necessities of hfe—its mortality in towns 
is yet only 17˙5 in the 1,000, the lowest mortality. of the 


kingdom being 15 in the 1 ,000. The other four-fifths consists 


mainly of the skilled operative and commercial and Profes- 


sional classes. The mortality of this section is caused by the 


skilled workers, and mostly so when constrained position is 
requisite. One main object of the paper is to draw attention 
to this special element of town mortality, the alteration in 
the normal proportion of respiration to circulation of the 
blood appearing to be the turning point from health to disease, 
This portion of the subject cannot be entered into without 


considerable detail, given in the Paper itself. One point 


appears to be prominent, v1z., that in the endeavour to venti- 


late, cleanse, drain, and distribute our town population, the 
necessary employment to earn a {zwelthood in towns has carne 


with it the seeds of disease and death, and escaped to a great 


extent the notice of those able and philanthropic people who 


have devoted their energies to the best mode of increasing 


the health and prosperity of their fellow-labourers. 
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MICROSCOPICAL SECTION. 
January 21st, 1862. 


Proſessor WILLIAusON, President of the Section, 
in the Chair. 


1 


A letter was read from Mr. H. A. Hursr, late of Calcutta, 


making a donation to the Section of his entire collection of 
mounte! microscopical objects, consisting of upwards of four 


hundred specimens; they cOmprise 90 slides of diatomaceæ; 


100 of alge, mostly marine; about 30 different kinds of 
| sarches, and the remainder an assortment of Desmidiæ, 
| preparations of! insects, bone sections, and a variety of other 


objects. 


with the native names. 


Capt. Prvnlen, of. the hi « Pegasus, = from. Shanghae, 
1 torwarded to the Section a number of soundings taken during 


I ast voyage, amongst which may be noted one each from 
the mouth of the Yang-tse-Kiang river in China, coast of 


his 1; 


: _ Java; and a portion of mud, rich in foraminifere, 
en the auchor Huke, at Gaspar Island. 


„ William K. Deane was elected a Member of the 


Mr. Hurst also presented a collection of specimens of 
Asatic woods, in small blocks, obtained from the Horti- 
Agricultural Society of India at Calcutta. They consist of 
s specimens from Arracan ; 76 from Upper Assam; 6 from 
Central India; 8 from the coast of Tenasserin ; and 13 from 
| Chittagong ; 201 specimens of 1 + in all, most of them | 
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The SECRETARY laid on u le table sixty specimens of Sound. 
ings, which had been freed from the tallow“ arming“ jy 
two evenings after business hours, at Mr. Dale's laborator 
by Mr. Dale, Mr. Dancer, and himself, assisted by Ur 
Richard Dale. The system adopted is that described in M. 
Mosley's Paper, read to this Section on 21st J anuary, 186], 
published in the Quarterly Journal of Microscopical Scion 
vol. Ist, new series, p. 143, and is found to answer better tha: 
any other method on mage known. 


Professor WILLIAMSON presented fourteen specimens g 
dredgings, supposed to be from the mouths of the Ganges. 


A communication from Mr. A. G. LATHAM was read, uro 
the subject named for the evening's discussion, © On the 
cause of the metallic lustre on the wings of the Lepidopten, 
both diurna 1 and nocturnal. | | 

Mr. Latham believes that the metallic lustre may 6 
simply referred to the presence of a pigment in the su stande 
of the wing, in some cases light-absorbing, and in others light- 
reflecting ; all the scales seem equally adapted for reflectin, 
the prismatic colours, consisting of three distinct membrauot: 
films, covered with minute irregularities. Mr. Latham sen 
to be exhibited a number of slides for illustration. 
A communication was read from Mr. Daxczs, in * ich h 
referred to a paper, read by Sir D. Brewster at the las 
meeting of the British Association. containing the following 8 
remarks by Professor Dove: _ 
In every case where a surface appeared lustrous there Wi? 

« always a transparent, or transparent reflecting stratum a 
much intensity, through which we see another body; !! 
„ therefore externally reflected light in combination wit 
internally reflected or disper sed light, whose combined acti! 
2 produced the idea of lustre. * * This effect ve® 


e e conan; * l * WY * * r 
* produced when many watch glasses are placed in © 11," 


j 5 brich 
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„when a plate of transparent mica or tale, when heated red 


1 «hot, is separated into multitudes of thin layers, each of 


«hich, of inconceivable thinness, is found to be highly 
„transparent, while the entire plate assumes the lustre of a 
* plate of silver.“ 1 5 


Ur. Dancer sent for exhibition several pieces of talc, which 
. in places, by the action of the blowpipe, had been heated to 


«nes; the films were thereby separated, and the raised or 


E blistered portion gave a metallic lustre like silver. 
Ur. W. C. Unwin believed that the metallic lustrs was due 
1 not to pigment but to the reflection of light from internal 


aurfaces of the scales through the transparent outer layer, 
The light so reflected appeared to be modified in two ways 


3 by the ribs or striz; it was dispersed by them so that the 
' \ «ales were lustrous at various angles, and 1t was also 1 in some N 
cases coloured by interference caused by them. Iridescence 
appeared to be also produced in some scales by the thinness 
of the laminæe through which the light was refracted causing 


interference. Mr. Unwin exhibited. a number of een 


Þ# to illustrate his arguments. 8 
Ur. Dale referred to beautifully coloured films which 
wise upon various chemical solutions, the metallic brillianey 
© 0 which may arise from similar causes. 5 
| Mr. Sidebotham observed that the metallic appearance | 
Was not due to any colouring matter in the scales, as chemical 
agents, which destroy the coloured scales, have no effect 
whatever on these metallic ones; he also mentioned a curious 
polarizing effect produced 1 crossing the metallic scales of 


Plusia! bractea. 


It was ultimately resolved that Ris 3 Should be 


7 adjourned so as to enable the proposer of the subject, and other 
= zentlemen not present, to express their views. 


Mr. Sidebotham l Ta metallic scales from Plusia . 


| alcea, Plusia bractea, Plusia fostucte, Plusia concha, &e., 
Þ illustrative of his remarks. 
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Mr. SfD Bor also exhibited a new finder for high 
powers. It consists of squares formed by crossing lines, ant 


hundredth of an inch apart, enclosing progressive numher; 


executed by photography. He promised to prepare a num 


for the use of the members, all to be exactly alike 


Mr. Joy exhibited a nose-piece, made for him nearly ty; 
years ago, consisting of a diaphragm plate, under which ar 
screwed four objectives of different powers; the centreing k 
so true, that he can use the three-inch as a finder for the ! or 


even s-inch power. Several members of the Section hr 
5 nue pieeen made upon che same principle. 


Mr. LinToN and WW ones exhibited the tuft scales on 


the upper wing of the Peronea Cristana and others. 


191 


| Ordinary 2 Meeting, „ee 18th, 1862. 


J. P. Jouur, LE D., F. R. S., President, in the Chair. 


Henry Abel Exq., The Oaks: Bolton, and Thomas 
Clarke, M. D., e were elected Or dinary Members of 


the Society. 


Mr. Dyer made some remarks relative to the first invention 
of the electric telegraph, and read the following extract from 


Arthur Young” Ho Travels i in France“ (2nd edition), London, 


1794, which proved that electricity had been employed at 
that early date for the purpose of transmitting intelligence. 
In the evening to Mons. Lomond, a very ingenious and : 
3 inventive mechanic, who has maile an improvement in the 
jenny for spinning cotton. Common machines are said to 
ö make too hard a thread for certain fabrics, but this forms it | 
8K loose and spongy. In electricity he has made a remarkable 
: _ (iseovery. You write two or three words on a paper; he 
takes it with him into a room, and turns a machine enclosed 
in a cylindrical case, at the top of ' which 1 is an clectrometer, a 
small fine pith ball: a wire connects with a similar cylinder | 


and electrometer in a distant apartment, and his wife by 


remarking the cor responding motions of the ball, writes down 
: the words they indicate, from which it appears that he has 
formed an alphabet of motions. As the length of the wire 
makes no difference in the effect, a correspondence might be 
carried on at any distance; within and without a beseiged 
town tor i instance, or for a purpose much more worthy, and a 
thonsand times more harmless, between two loy ers prohibited 
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may be, the invention is beautiful. Mons. Lomond has many 
other curious machines, all the entire work of his own land: 
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or prevented from any better connection. Whatever the ys 


Mechanical invention seems to be in him a natural propensity.“ 


A Paper was read © On the Present State of Meteorology,” 
by Mr. Tous Hor RkIxs, M.B.M.S. 
In this paper the Author represented that certain recent 
meteorological writers had abandoned the Hadleian theory — 
of winds being caused by the ascent of sun-heated air in the 


tropical regions, and its passage through the upper atm. 


spheric space, to descend in the polar regions, and return to 


the tropics. It was shown that great efforts had been male 


in different countries to discover the causes of those atms- 


spheric disturbances which often take place, without much 
uniformity in the conclusions arrived at. From extensive 


researches made by American observers, Commander Maury 
had attempted to prove that near to each tropic there was the 
crest of a large atmospheric wave, from which air flowel 


down towards the equator on one side, and towards the pole 


on the other; and that light air ascended from the surface in 


both the polar regions. Numerous English registrations hav 


been placed in the hands of Admiral Fitzroy, who has not, 


like Commander Maury, promulgated a new hypothesis, but 


has exhibited what he considers the general action of cyclonic 


storms in middle latitudes; this is, how ever, opposed to the 
 Hadleian theory. Sir J. F. Herschel, in his elaborate work 


On Meteorology,” omits to notice the disturbing influence 
of the liberated heat of condensing vapour on the gases; but 
he also abandons the old theory of winds, and attributes them 


| to che action of aqueous vapour in a new form. It is cou. 
tended by the writer, that the great cause of atmosphere 
: disturbance i is to be found i in the local heating of gases by the 


liberated heat of condensing e It is then pointol out 


that the term “ atmospheric wave“ is founded on a hu” 
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 .nalogy, and leads the mind in a wrong direction. To speak 
bk storms coming from a certain quarter also misleads, as the 
cause of storms is to be found in the part towards which the 
wind blows. In conclusion it was suggested that aeronauts, 


3H when ascending into the higher regions to ascertain the state 
bl the atmosphere 1 in those regions, Should, in addition to the 


3 ordinary instruments, use a wet bulb thermometer in con- 
] junction with a dry one, in order that the hygr ometrical state 
of the upper regions may: ds ascer rtained. 3 


+ Paper was read. entitled © Note on a Differential 
© Equation,” by AxrHUR Carrey, Esq., F. R. S. 

Ihe investigation was suggested by Mr. Harley's remarks 
on the Theory of the Transcendental Solution of Algebraical 


Fquations, communicated to the Society at the meeting of 


| the 4th February last. 


The equation y=u+ay" (which 18 used instead of Mr. 


Harley's equation) "—ny+(n—1) z=0) gives by Lagrange” 8 


| theorem an expression for / in the form of an infinite series, 
and by means of his series it is shown that y satisfies the 5 


differential equation 


64 1-1 5 EP . 8 2. : 4 : 3 1 


ones ON 


0 mJ a as usual the factorial m et). b). 


form = 


Na 


---. (2) "r= Li)" 


| 1 and the oe of the coefficients i is obtained. 


e Welch employ ed the wet bulb thermometer in his balloon asconts Pull. 
lass, 1883. Pt. $ —Ev. | 


It is remarked that the equation. may be written in the ; 
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PHYSICAL AND MATHEMATICAL SECTION. 


January 16th, 1862. 


The following returns of the rain-fall for 1861 were com. 
municated to the Section. | 


OLD TRAFFORD, MANCHESTER. 
By G. V. VERNON, F. R. A. S. 


Receiving surface of guage, 3 feet above the ground. 


— — 


1 Difference | 
| 85 5 from Days Difference 
1861. Fall of Dr. Daiton's | on which | from 
8 Rain. & years? Rain fell in 12 years 
8 Average. 1861. Average. 
In. 3 | 
ccc 0388 —1-:869 10 [I 
Fobtugry -. fol ine lis, 2:522 _ | +0079 17 4+ 06 
SEE EEE. 4-143 | +1835 25 4/110 
ADELE oor oiobornbroc '2:426 | T0312 10 35 
TW; ons 0:734 — 1713: 10 a 
oo OT vi TI 9-412 —0 279 17 +23 
% en 3646 -—0:060 25 487 
3 OB Dio 2.232 —1 231 15 e 
September 4050 | +0858 19 / 8 
CCC 1230 — 2524 16 | £9... 
November... 3878 +0156 9 44. | 
December 2:066 —1:371: I: 4:58:01 
—— „ 29˙7 27 —5˙796 199 


The rain. fall in 1861 was 6803 inches below the allo 
1860, the fall in that year being 36:530 inches. 
Rain fell upon 36 more days in 1860 than 1 in 1861. 

'The months in which the rain-fall was the heavy jest, vin, 


4 March, J uly, September, and November, were accompaniel 


| by « an amount of barometri ic oScillation above the average. 
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THELWALL, near WARRINOGTON. | | | 
By Jonx ATK1N80N, F. G. S. | 
DT 3 TT 5 
| {4 
| | 1 Days Days on which 1 ! 
| | 1881. 5 | Inches, of half an inch 1 
| | | = Rain, or upwards fell. | 
January 353530 e | 0-264 . 4 ES |. | | 
| Februar 27113 Sth, Llst. | {1 
1 FTVTFTFTFwFFBðĩ³² S Ee. bed 4-276- 25 And, 20th, 31st. "4 
VA l 10 And. 
JJCVVVVVVVVVV c e 10. -5 
| „ . „ 2673 [17 21st. 
C RN Te VEL dad ined” „ 24. 11th. 
7 | „ „ . . | 2:4140 e 2nd, 22nd. 
| September. V . - 3436 19 | 5th, 14th. 
October VVV 10463 16 | 
November e 3.665 20 th, 25th. | 
EDI ß, f/ | 
28925 -: 191 5 | 1 
| 33 | 


| Station, 90 feet above the 1 mean 1 lovel of the sea. N 18 inches above 
the gr ound. | | 35 | 


— 


Tun Frosn, 012 baron, near WurT EME. 


— —a' 


By Tuos. AINSWORTH, Bag. 


Inches. | Days of Rain. | 4 years' Mean. Y 
— Gs VI | 
„%%% 4:922 1 
„ 3.008 | 
VHS 4923 2.4 
„%% 10- ©: . 1 
10 q 12 2914 1 
4-142 5 3396 _ of 
5260 VV 1 
7 2 TTY 4 
JJJVCVTTTFCGT 4 © 400d Y 
5 — %% ͤ;ũ& r Be 3 
5177 3 Co 1 0 
| 54: 08-4 5 49·949 = 
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February 6th, 1862. 


The following returns of the rain-fall for 1861 were com. 
municated to the Section. ” 1 8 


SALE, near MANCHESTER. 


By Jonx ConrIs, Eso. 


Fall. No. of Days. 
JJV ENT. 0˙480 1 
—! oo on oy rin epnn de 2:120 Te. 
—_—_ ͤ FFC 22 
. c C 
— FFF 0860 8 | 
. 3 „ 2˙230 18 | 
5 „ 4020 28 
August VVV a 2:440 -- 20 
September „„ 4070 f 21 
% o² WAA A 72 1˙140 = 0 
FF f ĩ ⸗ WEIS 7 | 55 
December . e . 
. „ 287580 198 


LoNGSIGHT, MANCHESTER. 


Br J. CASARTELLL, Eso. 


Fall. No. of Days. 

| CRT 5, 8 3 0:260 |} 4 
wh! %%% Mm . Ss , Oo 
ll EE: VVV 19 
_ US i 1290 4 
1 „„ „% 065) 686 
1 ä VV 
1 JJ „ 3·890⁴ 224 
1 BR 170 11 
al September „ 3950 19 
hi „ O VVV 
"i November „ 8910 18 
December 2.040 . 14 
Fe rs 
oh 

i 

+ 

| 

ll 

| 

| 
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Mr. VERNON, F. R. A. S., read a Paper On the Direction 
of the 8 at Manchester during the Years 1849 to 1861, 
at 8h. a. m. 


ſollows: — 


Month. Most Prevalent Least Prevalent | 
| Winds. Winds. 
„Janus rp S8. W. N. N. E. 
February S. W. N., W-- 
March N N. 
FAME 6 5 N. B. | e I 
A 285 N. E. N N. 
A S. W. N. 
July „ WV - E. 
August 1 FE. 
September egy ©. , £ N. 
Oet ober + 8. Wes: : 
November S. W. N. 
December . * S. W. N. 


The mean or ner of frequency of each wind i 18 as follows _ 


2 
5 
I 


= 91- 5 lays per year. 


N.W. — 560. do. 
N:E. .= 180 do. 
W. = 420 do. 
EV 
CCC 
E * 8 do. 
N. 3 163 do. 


W ben these figures are referred to the four principal . 


points. only, we have 


N 0865 E = 740; s.= 105685 W.=1158; 


| ning a gradual. increase tee the W. The mean 


. early direction appears to be exactly S. W. 


W hen the directions of the wind are found for each x season 8 


ol the year, we arrive at the following facts :— 
In the winter months, the 8. W. wind predominates. 


The Rena winds in the various months are as 


: Ag , 1 — SED A Ss 7g 
« = >. 5 <q DISH — Id 14008, a> * + 
, 2 — = — — il > 2 9 
" 1 1 — — — I 
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comes W., N. E., and N. W., which are nearly equal: t 


N. W. wind is at its minimum amount in this quarter. 


) 10 
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In the spring, the N. E. and S. W. predominate, and , 
nearly equal: the N. E. wind blows upon more days thi 
quarter than any other. | 

In the summer quarter the S. W. wind prevails, and - 
comes the N.W. which has a greater prevalence this quarts 
than in any of the other quarters. 

In the autumn the S. W. is the prevailing wind, next 


When the winds are referred to the the four Principal 
points only, we find the very marked prevalence of S. wind: 
in winter: this wind occurring to a much greater extent in 
winter than in auy other season. 'The E. winds ofs Spring 
become also very prominent when the above method. 1: 
adopted. With summer comes the great excess of W. winds 
and diminution of E. winds. Autumn brings an increase 


of N. and E. winds, and a falling off of W. and Þ. winds. 
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Ordinary Meeting, March Wy 1862, 


J. P. JouLs, LL.D., F. R.S. President, in the Chair, 


: 8 — > a ICS _ 
2 0 2 = 
— * —_ — — y 1 r * - 8 a ELL + 
— ee 2 2 3 * IRE”. ©. * 2 
r : 77 p N P =Þ i aaa 4 9 . 
5 Q 


The Rev. Rovzxr HanLuY, F. R. A. rae made the following 

statement: — 

I am induced by the interest and attention excited by my 
communication on the Theory of the Transcendental Solution 
of Algebraic Equations (See Pp. 181—184- of the current 
volume of the Proceedings) to offer to the Society some 

.upplementary observations on the subject. 

The Boolian or symbolical form of the differential revolveut | 

lor the equation 
e a=0=/ 00 2 N | 

, pron, (D denoting. as usual the differential symbol nn es po | 


q 
405 and « being written for the independent variable 2, 


3 o 0) e o,, 

I We 8 j 
Z [ce =)(» . — IT of 0 9 | 4 
| we —.. 
| D(D>l (09). (D—+2) 

| The quadratic equation 


| if —2p+a=0 = j 
an exception ; for, i in this case the sum of the roots (25 y) is 18 If 

| Ut, as in the other cases, equal to zero, and therefore the 3 
1 lifferential resolvent must contain a term independent of . 1 
In fact, for © this equation, the ymbolical form of the resolvent 3 
is | "I 
„ | 4 

3 3 5 1 
E iy 

=== 5 2b 4 
| PatommtNGs—Lan, & Pau. Socirrx No. 1 12 —$885108/ 1801 02. 5 ; 


Dy Pn 
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the sinister member of which, it will be observed, coincide 
with 


-D) 
when in this formula we make n=2. | 
It is noteworthy that the fractions BD 
421 3—2 4 —3 n*—n+1 | 


, 8 ; by 9 6 * 
V N N | 
which occur in 9 (D), are in arithmetical progression ty 
n— 1 
common difference being > 
The form given at the foot of page 183 for the fourth, 
ferential coefficients may be simplified and brought in WF © 


striking symmetric relation with the other forms by t 
elimination of z. In fact, writing 


Ve 8 n) 
2—1 


for 2, and reducing these results 
ax | | 5 yt IS HALF 2 (n= 
if -D 


+4 (n—2) (2n—1) U 
dy \ 


+02) 69) {4} 42 


The relations among the differential coefficients may also l 


exhibited under the following forms, VIZ. 


ON 


8 7 * "007 Ds) f * 


ay | 3 1-6 
e 1 13 70) (2n+1) N 


— (23 —1) (3n+4) me 
+(2n—1) 3 —1 x” * 1 = 


I think it important also to notice a | transfor mation geb 
. differential resolvent for the biquadratic similar t to that wal 
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3 known to lead directly to the solution of the cubic resol- 
vent. If we change the independent variable by assuming 
| l | | 


S2 


cos 


We are conducted to the equation 


+ - oof ay 93.33 6 82 , Ty 
2 sin ? dt. I 2 
Bad ov - . (29-—82 sin 7) . - 
sin 
ee 


the complete integration of which will of course give the roots 


of the biquadratic. 
In reference to the symbolical form of the biquadratic 


3 rexolvent given in my last communication to the et 


Dr. Boole, in a letter to myself, under date Feb. 25th, 1862 
(of which he kindly permits me to make this use), . 


„see how it could be solved by a definite integral; but that 
i not what we want, I presume. If it do not admit of 


resolution or reduction to forms recognized as primar; y in my 


© theory, it must itself be considered as a new primary form, 
and then it constitutes a real addition to the theory of 
differential equations, So also,“ he adds, © for the quintic 


resolvent, which no doubt is a new form. If you have my 


* "Finite Differences, I would ask you to look at the conclusion 
of Chapter . 1 certainly thought that I had found all the 
primary forms for binomial equations, but it now seems that 

I had not.” These remarks, from one who has contributed 80 
largely to the theory of differential equations, will no doubt 
bo read with pleasure by all who are interested i in the pro- 
gross of Algebra or the cultivation of the Calculus. It will, 


certainly, as Dr. Boole in a more recent letter to me (dated 


March 1&) observes, © Be a remarkable result if it should 
ultimately prove that the primary forms of integrable, linear, 


| differential equations, stand in some close connexion with the 
$0lvable n of falgebraie equations.” 
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second paper (“ Supplementary Paper, Philosophical Maga. 


coefficients as constant and multiplying the last into a para. 


5 arbitr ary constant Q determined by substituting for y in the 


be disposed to deal with tho: {orm (attainable by Mr. Jerrarl'* 
process, by vanishing groups, or by Mr. Sylyester's s methol) 
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Mr. HARLREVY also laid before the Society the following 
communication from Mr, Cockle, dated e Februar, 
1862. 

The theorem which I gave in my first paper, On Trau. 
scendental and Algebraic Solution,” in the Philosophicg 
Magazine for May, 1861, viz., that the solution of an 
algebraic equation of the u-th degree, whereof the coefficient; 
are functions of one parameter, depends upon that of a line 
differential equation of the (n—1) th order, m may be applied 
to any algebraic equation whatever, without any preliminary 
modification of its coefficients. And the simplest, or nearly 
the simplest, form of the general process indicated in m 


zine for February, 1862) with the above title is, as I have 
pointed out to Mr. Harley, obtained by treating all the 


meter 2, which is to be treated as the independent variable 
Thus, given the quadratic © 


Ts. Vb e, 
we deduce, successively, from 
N er O, 


che following Nb "SG 


T2 +3 45 „ e=0, 


wy „ „ 42945) 
da * 2y+b © 1 8 , 
dy __ 2cy _ — be 

dn 4005 5 orb" 
y=0viec#— 2. 


In this expression 4 # 18 to bo made equal to unity, and the 


given quadratic, or by processes which will, I hope, soon be. 
explained by Mr. Harley. For the general Sextic I Should 


a 
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y*+3ey*—by+g=0, 
transform it into as i 
y'+-309"—by+gz=0, 
| and proceed as before. Or we might start at once with 
y543ey*—by+95z=0, 


and regard æ as the independent variable, and e as constant. 
'The simplicity and beauty of the results obtained by Mr. 
Harley in the case of trinomial biquadraties and quintics 
zuggested to me the following investigation, which I think J 
-ommunicated to him some months ago. Let 5 


d"y | h . d'y 
e 


1. being taken from 0 to u, and A being constants. Then 22 
e integrals are obtained from the formula | 
/ 7 = Lu. d 


155 giving to m the values , I 2, „ ancorasively : : £2 being 


taken from 0 to O, and e being defined 2 


21 
wu. 2 


where 
: "F=3 A, T, 2 
WE, 5 {n m (= +1)z | 
| The symbol = here trend is such 0 
1 L= 1) (/—2 )..(1—r+1) 
Is ts defining relation. 8, = 1 


M. Ben Rien Honorary ] 3 read the Fint | 
| Part of a Memoir of the late Professor Eaton Hodgkinson, 
F. R. S. Thanks having been given to Mr. Rawson, on the 


| motion of Mr. Binney, seconded by Dr. Smith, 
The Rev. Mr. Kiran said, „It is no ordinary 1 renown 
that the late Professor Hodgkinson Secured to himself, and 


bor ever will reflect on Manchester. It is a great thing to 


Hutstrip one's cotemporaries in commercial competition, and 


e accumulate fairly-gathered wealth; it is a great thing to 
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lecture room, and connect it by a fine wire with the ische 


bi the conductors connected W ich the flame, negative rolatire! 
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win university distinctions, and to grow old in the plenitul 


of college dignities ; it is a great thing to wear civic honou, 
and to enjoy, for any good reason, a social celebrity; by 


Hodgkinson aspired to more. He thirsted for enduring any 


world-wide fame, and he has won it. How few are there d 


the young men of this ardent and crowded Lancashire, ever 


of those who may achieve what are estcemed the oreates 


suecesses of life, who will find, when their hair is grey, thy 


their names are printed year by year as seals of science in th 
industrial manuals of all civilized nations! Hodgkingy 


diminished instead of! increasing his little patrimony, in i! 

search of truth equally abstruse and beneficent ; but thi 
proud memory he has left behind him— that, go where YOU 
will in any clime of earth, if you meet a man fit to vir 


counsel about constructions, and to take the command « 
labour, he will have in his breast pocket a little book, i 
which many of the most precious oracles and most pregna 


formule are stamped with the great name of Hodgkinso. 
And this is fame— fame that will grow higher and pe 


louder, as the world grows happier and wiser. For ages anc 


for ages the discoveries of Hodgkinson will economit 
millions of treasure to the governments and the nations of th 


; globe, and prevent the destruction of innumerable lives.” 


A Paper by Professor W. Tnousox, LL. D., F. BS, 
Honorary Member, was read, entitled Observations 0 


Atmospheric Electricity.“ 


1 find that atmospheric electricity is generally negalin 


within doors, and almost always sensible to my divile: 
ring reflecting electrometer. I use a spirit lamp, on ® 
insulated stand a few feet from walls, floor, or ceiling of u. 


tec 


half ring of the electrometer. A decided negative effect 1 | 
generally found, which shows a potential to be produccl. l 
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10 the earth by a difference amounting to several times the 
| difference of potentials (or electro motive force) between two 
wires of one metal connected with the two plates of a single 
element of Daniell's. I have tested that the spirit lamp 
gives no idio- electric effect amounting to so much as the 
effect of a single cell. The electric effect observed is there- 


ſore not due to thermal or chemical action in the flame. It 


cannot be due to contact electrifications of metallic or other 
bodies in conductive communication with the walls, floor, or 
ceiling, because the potentials of such must always fall short 
of the difference of potentials produced by a single cell. I 

have taken care to distinguish the observed natural effect 
from anything that can be produced by electrical operations 

for lecture or laboratory purposes. Thus IT observe generally 


in the morning before any electrical operations have been 


performed, and find ordinarily results quite similar to those 
observed on the Monday mornings when the electrical | | 
machine has not been turned since the previous Friday. 


The effect, when there has been no artificial disturbance, 


bas always been. found negative, except two or three times, 
since the middle of November; but trustworthy observations 


have not been made on more than a a of the number 
of days. 


A few turns of the electrical machine, with - K spirit | 
lamp on its prime conductor, or a slightly char ged Leyden _ 
© Plual, with its inside coating positive put in connection with | 
| a insulated spirit lamp, is enough to reverse the common 
negative indication. Another very striking way in which 
this may be done is to put a negatively charged Leyden | 
| phil below an uninsulated flame (a common gas burner, . 

or instance). The flame, becoming positively electrified by 
induction, keeps throwing off, by the dynamic power of its 
burning, portions of its own gaseous matter, and does not*-- 
allow them to be clectrically attracted down to the Leyden ; 

5 Phial, but forces them to rise. These, 0 on — become, 
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like common air, excellent non-conductors,* and, Wixi 
with the air of the room, give a preponderance of posittte 
influence to the testing insulated flame (that is tg far. 
render the air potential positive at the place occupied hy (|; 
flame). 


11S 


Half an hour, or - often much more, elapses after such 
an operation, before the natural negatively electrified aj 
becomes again paramount in its influence on the testing 
flame. 


—— 
= —— 2 - nw SE, 
* SITES 99 


—— — — — = "5 - 
rn IS r Iu — — F > te OS 1 OC "I C 
8. * — IS: A pets al _ > þ 5 > 2s A I — + - 1 —— > - = - be 1 2 
2 6x — = oy = . 3 — 2 — A - $25; < — 2 — 4 
£ — — 2 ED 2 — — — 333 


That either positive or negative electricity may be carried, 
even through narrow passages, by air, I have tested hy 
turning an electric machine, with a spirit lamp on its prime 


Ä — 
— — = — — 


conductor, for a short time in a room separated from the 
lecture room by an oblique passage about two yards long, 
and then stopping the machine and extinguishing the lamy, 
so as to send a limited quantity of positive electricity it 
the air of that room. When the lecture room window was 
kept open, and the door leading to the adjoining room shut, 
the testing spirit lamp showed the natural negative. When 
the window was closed, and a small chink (an inch or les 
wide) opened of the door, the indication quickly became 
Positive. If the door was then shut, and the window gail 
opened, the natural effect was slowly recovered. A current 
of air, to feed the lecture room fire, was found entering by 
either door or window when the other was chut. Thi 
alternate positive and negative electric ventilation may b. 
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* T find that steam from a kettle boiling briskly on a common fire 1s 
excellent insulator. I allow it to blow for a quarter of an hour or Mek 
against an insulated electrified conductor, without discovering that it has 5 
effect on the retention of the charge. The electricity of the steam or ul 

such circumstances, as is to be expected from Faraday's investigation, 1 
considerable. Common air loses nearly all its resisting power at some teur 
perature between that of boiling water and red hot iron, and conduct 
continuously (not, as I believe, is generally supposed to be the cas, by 

disruption) as glass does, at some temperature below the boiling point, wit 

So great ease as to discharge any common insulated conductor alwost COIL 
: ne & in a few seconds. 
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repeated many times without renewing the positive elec- 
3 tricity of the adjoining room by turning the machine afresh. 


The out of doors air potential, as tested by a portable 
electrometer in an open place, or even by a water dropping 


E  nozle outside, two or three feet from the walls of the lecture 
E room, was generally on these occasions positive, and the 
E carth's surface itself, therefore, of course, negative ;—the 


common fair weather condition, which I am forced to con- 


clude is due to a paramount influence of positive electricity 
in higher regions of the air, notwithstanding the negative 


electricity of che air in the lower stratum near the earth's 
surface. „ 85 
On the two or three occasions when the in-door atmo- 


spheric electricity was found positive, and, therefore, the 
| wurface of the floor, walls, and ceiling negative, the potential 
outside was certainly positive, and the earth's surface out of . 
doors negative, as usual 3 in fair weather. | 


; 
h 


208 


SECTION FOR STATISTICS AND SOCIOLOGY. 


February 11th, 1862. 


Dr. AxGvs Sautn, F.R.S., in the Chair. 


Mr. David CHADwWICk, F.S.S., read a paper © On the 
Responsibilities of Trustees in regard to Charity and other 
Public Funds.” 

Mr. Chadwick considered the great importance of thi 
question, in regard both to its social and statistical bearings, 
well worth the earnest consideration of the Section. 
He referred to the rule of law that the Sovereign, a 
_ parens patrie, is the guardian of all charities, and the 
Attorney-General, at the relation of an informant, may fle 
an information in the Court of Chancery, to restore any 
abused or dilapidated foundations; and also to the Various 
acts in relation to charitable trusts, and to the powers aul 
duties of the charity commissioners. 

Mr. Chadwick then referred to the duties of trustecs in 
relation to public hospitals, schools, religious endowments 
sick, burial, and trade societies; savings banks, charties 
distributed in money, food, and clothing, &c. And he hell 
that, in consequence of the legislature not requiring al 
trustees to © give an account of their Stewardslup my 
clear, open, and satisfactory manner, many charities hat 
been lost, and many had been seriously impaired. 
Reference was made to some of the principal charities d 
Manchester and Salford, and the mode of their management 
by trustees, and of their distribution; and it was trough 
recommended that the trustees, as well as the distributors, 
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could in all cases publish an account of their income and 


disbursements; that whenever trustces released, renewed, or 
sold charity property, the particulars should be duly reported 
and published with the annual Statement of accounts. This 
is in some cases done, but i is not in all. 
Where the property was in land and beld | in leases, and 
renewed by trustees,. it was very important that the terms of 


the renewal of all such leases should be published. 


Mr. Chadwick quoted the instance of the © Accounts of 


the Queen in regard to Her Duchy of Lancaster” as a good 
instance of a published account of trustees, represented by 


the Duchy Court, in which the rent, terms, and conditions 


ok each tenant are set forth. 


Mr. Chadwick also called attention to the account required 


to be kept by all Joint-stock companies, as a good Step in the 5 


richt direction. 
He recommended PUBLICITY in every way as the first and 


3 main condition, an exact form of accounts, an annual report 
| of proceedings, and the acknowledgment of the principle by _ 
public trustees as part of their duties and responsibilities of : 


* public emen, 
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MICROSCOPICAL SECTION. 
February 17th, 1862. 


Proſessor WILLIAMSON, F. R. S., President of the Section 
in the Chair. 


Soundings were e from Captain W. B. Hal, 
of the P. and O. S. S. Tagus,” taken off Ushant, Coast at 
France, and from Captain J. R. Husband, ship * Florence 
; Nightingale,” taken off the Coasts of Patagonia and Tien 
del Fuego. 


Professor Wizz called the attention of the tim 


to the new rotifer (Cephalosiphon Limnias), recently dis 
covered by Mr. H. J. Slack, in a pond at Hampstead, and an 
account of which appeared in No. 1 of the Intellectual 
Observer of the present month. Attention was specially 
directed to the fact, that the animal only possesses one d 
those organs that have been ne * respiratory tubes, 
*calcars,” and * tactile organs; * whereas, the Floscularia 
Rotifera, when furnished with them, have two. It remains 
to be ascertained from a study of the embr yo, whether this! I 
the typical condition in the Cephalosiphon, or whether ther? 
4 were primarily two, the missing one having been suppressed 
during the development of the embryo, as sometimes occur 
. ane . animals. | 


The 1 read a Paper, by Mr. Thomas Dune of 
8 on Crystallisation. 

Mr. Davies treats more particularly upon some of t 
double salts, which show beautiful combinations ol form a 
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F colour by polarised light ; and upon his method of obtaining 
uncrystalised salt. The novelty of the author's system, con- 
ists in the following particulars :—he makes a nearly 


aturated solution, say of the double sulphate of copper and 
magnesia; he dries rapidly a portion on a glass slide, allowing 


29 


i points. © Tf then placed under the microscope, 


K burst into blossom, and spread their petals on the plate.“ 


. allowed to; go on, the crystals would slowly cover the plate, 


z desired to preserve the flower- like forms on a plain ground, 
soon as they are large enough, dev elopment i 18 suspended, 


| probably get under it, and crystallisation go creeping on. 


iin castor oil. 


„ determinate flower-hke forms, surrounded by a film of the 


t to become so hot as to fuse the salt in its water of crystali- 
sation; there then remains an amorphous film on the hot 
glass. On allowing the slide to cool slowly, the particles of : 
mme salt will absorb moisture from the atmosphere, and begin 
to re-arrange themselves on the glass, commencing from 
I - says the 
E the Author, © we shall see points starting up here and there, 
and from those centres, the crystals may be watched as they 


| Starting points may be made at pleasure by touching the 
fllm with a fine needle, to enable the moisture to get 1 under 7 
it; but this treatment renders the centres imperfect. If 


or if breathed upon, they form immediately; whereas, if it 


by again applying gentle heat ; the crystals are then covered 
1 with balsam and thin glass, to be finished off as usual. The 
balsam must cover the edges of the film, or moisture will 


ZH Many crystals which produce similar forms, cannot be : 
3 preserved 1 in balsam; in the hyposulphite of soda they are . 
1 fine, and the Author ! is endeavouring to Preserve them | 


Mr. SRBOTHAU old to the vegetable frems produced 8 
T by Mr. Petschler, with bichromate of potash in gelatine, 
ö exlubited at the British Association Microscopical Soiree. 
| Since then flower-like Shapes had been obtained from nitrate 8 
| E.. aver — the ramifications of the bichromate; as it 5 
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1s an interesting subject, he Should endeavour to bring Ty 


before the next meeting. 


The discussion “On the cause of metallic Iustre uphn th, 


wings of the Lepidoptera” was resumed. Mr, Lathwy 


stated that he saw no reason to alter the views he had ex. 


pressed ; but since the last meeting Mr. Watson had called 


his attention to an article in the * Annales des Sciences 


Naturelles” for February, 1835, by Bernard Dechamps, * Sur 


les Ailes des Lepidopteres,” which contains much information 


upon the scales and the cause of their brilliance : he (Mr. 


Latham) had translated and printed extracts from the paper; 


copies were handed round to the members present, and mar 
be had (gratis) at the Society's rooms, or from the Secretary 


15 of the e Sechion. 


A Paper was read by Dr. Troxas Aroock „On the 


"Tongues of Mollusca.” 


The Author romarked upon the great variety and beauty 


of these objects, and pointed out their scientific value as i 
help in the classification of shells. On investigation the 


tongues were shown to arrange themselves into four groups, 


according to the pattern or type of the lingual dentition, aud 
these groups were stated to correspond with four of the orders 
establighed by Cuvier, on the characters of the breathing 
organs. The four orders illustrated were the Pectinibrar 
chiata, the Scutibranchiata, the Cyclobranchiata, and the 


Pulmonata; and he believed that, on the evidence of the 


teeth, it will be necessary to re-establish the order Cyclo 


branchiata as distinct, instead of including it in th 5 


i Scutibranchiata, as is done by our latest authorities. 
The Author had examined many specimens of Buccinum 
undatum of both sexes, a series of which were exhibited i 


prove that the number of points on the central teeth 1 in th 


— 


species varies from five to seven, but without refer ence to sex. 
The very close agreement both in the lingual teeth and in the 
general internal anatomy of Fusus and Buccinum was men- 
1 * tioned, and a doubt was expressed asjto the propriety of their 


wide separation in our present systems of classification. The 


Association of Fusus with Murex, and of Purpura with 
Buccinum, was also commented upon, and shown by the 
eridence of the tongues, as well as the general angtomy of 
the animals, to be clearly incorrect. 


In conclusion, some remarks were made on the method 
used by the Author, of extracting the tongues from the 
EF (ifferent kinds of mollusca, illustrated by specimens, some 
bt which were many times longer than the bodies of the 
animals, being coiled up-near the neck, and brought forward 
es the teeth are worn away. The Paper was illustrated by 


beautifully executed drawings of the different types, and a 


eries of dissected animals. 
Professor WILLIAMSON asked the FR if he proposed to 


include the Chitons in the order Cyclobranchiata, 
Dr. Alcock was satisfied the Chitons 'ought not to be 80 


| placed; but, judging from the general character of their 
E teeth, he thought they might possibly remain with the 
1 Scutibranchiata, or perhaps it would be necessary to establish . 
a new order expressly for them. 


Professor WILIIAuSON Was olad to 3 that this was the 
result of Dr, Alcock's observations; for the animals cer tainly 


appeared very distinct, and the Chitons, which he remarked _ 
have the form of a gigantic woodlouse, were evidently not 


Ey cobranchiata, as n have a separate gill down each side 
ZH of the body. 1 


On 8 to the microscopes, Dr. Alebck exhibited : 
mounted specimens of tongues from thir ty different species of 


E Gasteropoda, with the Shells from which they were extracted. 
+ One of the lingual ribands 1 was two and a, halt inches long. 
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Mr. LATHAM exhibited scales from the wings of che 
Catarrhactes Papua, a Penguin from the Falkland Island, 
which appear to be intermediate between feathers * 
scales. 1 


Mr. Epwarn LuxD exhibited two forms of stands fi 
holding a microscope, condenser, lamp, &e. ; one in the fim 
of a tray fixed on four castors, to run upon an ordinary 
table, and the other a small round turn-table, thirty inches 
high and fifteen inches diameter. The lamps were fi 
paraffin oil, fitting into wooden cups Secured to the stands. 


— : - ; 
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75 Ordinary Meeting, March 18th, 1862. 
J. G. Dyrx, Esq., Vice-President, in the Chair. 


The following communication from Sir J ohn F. W. 
Herschel, Bart., M. A., D. C.L., F. R. S., &c., Honorary 
Member of the Society, was read by Mr. Rant — 

In the report of the Ordinary Meeting of the Literary and 
Philosophical Society for February 18, 1862, I find an 
abstract of a paper“ On the Present State of Metcotology?* 
by Mr. T. Hopkins, M.B.M.S., in which he is reported to 
state that in my recent work on Meteorology I © omit, to 
notice the disturbing influence of the liberated heat of con- 
densing vapour on the gases,“ and also that in that work 1 
* abandon the old theory of winds“ (meaning, I presume 
from the context, the Hadleian theory,) * and attr ibute them By 


do the action of aqueous vapour in a new form.” 


With regard to the former of these two statements 1 mw 


bo refer to Art. 53 of that work, where, alluding to the con- 


densation of the vapour in the atmosphere, it is remarked 
that “ in every case, such condensation is accompanied with _ 
a mitigation of cold at the point where it actually takes place.” 
What effect beyond this the condensation of vapour can pro- 
duce on the gases I am at a loss to understand. It can in 
no case give rise to an actual elevation of temperature above 
that of the mixture of air and vapour which may be intro- 
duced into any mass of cold air and which may ther eby effect 
| a partial condensation. It can only act in mitigation of the 
2 chilling effect of such admixture on the introduced portion 
which would arise were the vapour not condensed. Inasmuch, 
however, as its condensation and precipitation as rain 
diminishes pro tanto the total barometric pressure, and there- 
fore allows both air and vapour to flow in from other uarters- | 
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such condensation may, and no doubt does aid in producing 
atmospheric movements. See Meteor., Arts. 165, 171. 

But as respects the statement that I abandon the IIadleiau 
theory of the winds, I can only say that nothing is farther 
from my thoughts, and that J must protest against any such 
mode of expressing my views. It is true that in describing 
the modus operand in which the sun's heat, acting on the 
equatorial regions of the earth, ocean, and air, produces that 
ascentional movement and overflow of the atmosphere which 
is what Hadley assumes as the primum mobile of his t theory, 
1 have (Me/eorol., Arts. 54, 55, 58) brought expres dy and 
prominently into view the very considerable share which the 
generation and ascent of vapour has in producing that result, 


but without ignoring or in any way unduly depreciating the 


effect of the rarefaction of the air itself. On the contrary, i 
is expressly said (Art. 59), © The general effect” (of the tw 
causes) “ is similar, and as the sun cannot generate vapour 
without at the same time heating the air, it is impossible to 
separate their dynamical effects. Whether the air go forth 
from its place proprio motu or bes jostled out of it by the 
introduction of a lighter medium, the local relief of presur 
is equally produced.” When Hadley wrote, the distinction 
between air and vapour was not recognised. IIe took tis 
atmosphere en 7Nas8e and attributed to it an ascentional move 
ment due to the heat of the sun, by the process of raretac 
tion; 
rar efaction be a more complex process than he understood i 
tc be,, 
The displacement of air by vapour, the disturbanct 
statical equilibrium, and the dynamical effects cons en! 
thereon, are no new principles in meteorology. They hav 


been strongly insisted on, and, 11,1 may venture to say Sd, 


rather over insisted on, and with a premature air of reduct1o! 
to computative precision, by Daniell in his Meteorolos gict 
Essays, and perhaps hardly enough insisted on in my wl 


and this, 80 worded, remains true, although such 


217 


n Meteorology which has given occasion to Mr. Hopkins's 


remarks. I would take this opportunity, however, to call 


the attention of meteorologists to the very extraordinary and 
abnormal features of the last two years as strongly illustrative 


of the important part this element of meteorological dynamics 


has been playing in their production. The great outbreak 
of the solar spots occurred in the year 1859 with unusual 
zuddenness, and on the Ist of September 1 in that year pheno- 
mena were exhibited in its photosphere indicative of a most 
remarkable state of excitement, accompanied with magnetic 


and auroral disturbances of unprecedented intensity and 


duration. This occurred as the sun was passing southward 
across the equator, and from the accounts received from 
Australia, the southern summer of that year 1859-60 appears 


| to have been one of very unusual heat. The quantity of 
© vapour thrown into the atmosphere during that summer from 

| the southern ocean would seem not yet to have been got rid 
of, and to have given rise to diversions of the aGrial currents 
both of air and vapour from their normal courses which have 
not even yet subsided into their regular and habitual train. 

| throw out this, however, rather as a suggestion which 1 
consider worthy of further examination by the light of 


meteorological records and returns collected on a very large 


| <cale, than as having myself arrived at any definite conce p? 


tion of the actual steps of the | amo that has been; going 
| forward. | | | DE, 


Mr. BAxEND Ex, in illustration of the fe in the latter 


part of Sir J ohn Herschel's communication, read the follow- | 
ing extract of a letter dated at sea, near Ceylon, January 
30th, 1862, which he had received from Mr. Thomas Heehs, 
F. R. A. S., who sailed from England for Calcutta on the 18th - 


ol November last :— 


„We have had very peculiar and unsatisfactory trade | 


| winds; ve ran down inside of Madeira and the Cape de 
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Verde Islands, and had the north-east trade almost the whyj, 
way down at E. S. E. Our south-east trade, which we picks} 
up in the Bight of Benin, came out at S.S.W., hut w. 
afterwards on going to the S. W. got it in its proper direction. 
We were on the skirts of three cyclones between the Cape 
and Amsterdam Island; and there have been within the last 
week evident indications from the set of a heavy swell that 
another cyclone is now running down to the Mauritius. 
The result is, that although we have had trade wind clou(s, 

we have had no S. E. trades in the Indian Ocean, and we are 
now, and have for some days been in the N. W. monsoon, ant 

have been nearly boiled by its warm damp atmosphere. The WF «© 
Captain has told me that for days since leaving the Cape he | 
has not known what to make of the weather, and his 
experience of these seas (which is great) has only served to 
puzzle him. This leads me directly to a point which hears 
strongly upon the theory of hurricanes, and which I want 
you to put in train. All old seamen agree that the trade 
winds are variable in force and direction. I should be glad 
if Mr. Mosley, or some one who is from time to time n 
communication with Capt. Maury, would try to get him to 4 01 
discuss his collection of above 500,000 trade wind observations 2 C1 
in order of time, as this question bears directly upon that of I 
which I have spoken to you, viz., the perturbations, 80 t0 
speak, of the hurricane orbits of the West Indies, by Which 
their tracks sometimes pass over St. Domingo and sometimes 
do not.” %%ͤ;ũR 
Dr. Joulz made a communication * On the Probab 
Cause of Electrical Storms.” | „„ | 
The very close correspondence between the theoretical we 
of cooling in ascending, and the actual, indicates * rapul 
transmission of the atmosphere from above to below, an 
vice versa, continually going on. We may believe that 
during thunderstorms this interchange goes on with nul 


_ 
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| greater than ordinary rapidity. At a considerable distance 
| £m the thundercloud, where the atmosphere is free from 
} cloud, the air descends, acquiring temperature according to 
the law of convective equilibrium in dry air. The air then 
traverses the ground towards the region where the storm is 
raging, acquiring moisture as it proceeds, but probably 
E without much diminution of temperature, on account of 
the heated ground making up for the cold of evaporation. 
Arrived under the thundercloud, the air rises, losing tempera- 
3 ture, but at a diminished rate, owing to the condensation of 
tts vapour to form part of the immense cumulus cloud which 
overcasts the sky on these occasions. The upward current of 
air carries the cloud and incipient rain drops upwards, but 
presently, in consequence of the increased capacity of the mass 
from the presence of a large quantity of water, the refrigera- 
tion of the air, in consequence of its dilatation, will be so far 
diminished as to prevent the condensation of fresh vapour, 
and ultimately to redissolve the upper portion of the cloud. 
"This phenomenon, which has been noticed by Rankine in the 
| cylinder of the steam engine, will account for the defined 
| outline of the upper edges of cumulus clouds. The upward 
current no doubt extends occasionally to regions below the 
4 freezing temperature. If cloud be carried with it, snow 3 
br hail will be formed, which, if sufficiently abundant, NV 
will pass through the cloud and fall to the ground before — 
1 it is melted. Now, the dry cold air in which the SnůuQ)w 
and hail are formed is a perfect insulator. Ice has also 


been proved, by Achard, of Berlin, to be a non-conductor : 
1 and an electric, 


nnn ̃— . te 2 or IS 


Even water, in friction against an insulator, 
is known from the experiments of Armstrong, explained by 
R himself and Faraday, to be able to produce powerful electric 
| effects, and this fact has been suggested by Faraday to 
| LY explain powerful electric effects in the atmosphere. Sturgeon 
— noted the remarkable development of electricity by hail 
| Showers, Few heavy thandaratormas c occur without the fall 
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of hail. Hail, whether in summer or winter, is almost, K 
not invariably, accompanied with lightning. In the PreSenes. 


of these facts, it seems not unreasonable to consider th, 


formation of hail as essential to great electrical storms: 
although, as has been pointed out by Professor Thomson. 


very considerable electrical effects might be expected from 


the negatively charged air on the surface of the earth being 


drawn up into columns, and although, as the «ame 
philosopher has observed, every shower of rain gives the 
phenomena of a thunderstorm in miniature. The physical 
action of insulators and electrics in mutual friction mus 


certainly produce very marked effects on the grand scale «f 
nature. If we suppose that the falling hail is electrified by the 


air it meets, the electrification of the cloud into which tl 
hail falls might thus be constantly increased until the balance 
between it and the inductively electrified earth is restored hy 
a flash of lightning. If the hail is negatively electrifiel 
by the dry air with which it comes in contact, the latter 
will float off charged with positive electricity, which may 
account for the normal positive condition of the atmosphere 
in serene weather, as well as the electrification of the upper 
strata evidenced by the aurora borealis. The friction 0 
wind has been supposed by Herschel to contribute to the 


intense electrification of the cloud which overhangs volcanoes 


= _ eruption. 


Dr. Tous An 8 a Paper On the Tongues of 
Molluzen.” [An abstract of this Paper will be found in tl 
| report of the Microscopical Section, Proceedings N 0. 12. 
Dr. CRACR CALVERT stated that one of the difficulties 


| which Dr. Alcock had encountered in his extensive and 


| Iaborious researches, namely, that of preserving his specimen 
from putrefaction, would be overcome by the use of a saturate 
solution of pure carbolic acid, taking care that a small excess 
of this powerful antiseptie should also remain at t the bottom 4 
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| jo vessel in which the anatomical prepar ations were pre- 


| © gerved. His authority was Dr. De Morgan, of the Middlesex 


llospital, who stated to him a few days since that he had 


succeeded by that means in preserving classes of animals 


which all other means had failed in  preserving, 5 | 


Molluscæ, a an bans and Acalephæ. 


Dr. CALVERT also Wal a Paper On the Employment of | 


| Galvanized Iron for Armour-plated Ships.” 
| The Author stated that no doubt many gentlemen present 
were acquainted with the fact that he had been for some 
time past engaged in ascertaining the chemical composition 
ot various woods employed and susceptible of being employed 


in the navy. On a recent visit to one of the dockyards he 
bund that while the armour-plates were fixed against a layer 
of teak, the ribs of the ship were of oak, and that the iron 
bolts which were to fasten the plates were to pass through 
* the oak ribs. It occurred to him that the inconvenience 


which would probably result from the action of the oak upon 


the iron might be obviated by substituting galvanized iron 
bolts for those now in use, and he therefore instituted a series 
of experiments, the results of Which! he had Bon pleasure 1 


| lay? mg before the meeting. Is 


The first series of experiments consisted i in having driven 


through large pieces of oak, bolts and screws of iron and 
galvanized iron pr epared by his friends, Messrs. Richard John- 
don and Brother, of Dale-street, Manchester, which were then 
| | immersed i in soft and Seu water for the last three months. The 
eesulis clearly showed, first, that the friction did not remove 
te zine from the galv anized iron; secondly, that the oak and 
8 valvanized bolts were unchanged ; whilst in the case of the 
f iron bolts, they were much rusted, and the pieces of oak had 
* become quite black "BE: the formation of tannate and gallate ; 
* of peroxide of 3 iron. During the experiments the waters were | 
1 changed every week, and chose containing the galyanized 1 iron 
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appeared unchanged, whilst in the case of the iron „they hai 

a dark blue-black appearance, owing to the formation of 
gallate and tannate of iron. 

In order to ascertain the comparative action of «oft and 
| salt water upon iron and galvanized iron when in conta 
with oak under identical circumstances, he made the following 

series of experiments. : 

Plates of galvanized i Iron having 18 inches of surface Jos. 


during three months the following weights: — 
SOFT WATER. 5 SEA WATER, 


Plate No. 1. . 00 grains. 
„ Noe 2535. 0. 11 „ 

* ft! Wo ng 
15 Mo $i coins cords oc; 0.000 


Similar plates of iron lost during the same time. — 
| SOFT WATER. SA WATER, 


Plate Ne i. 1.23 grams. 
No. 2. 1.52 1 > 

a No. 5 e 2.40 grains 

VVVVVVVVVVVVCCVTTTTC ns © De 

There can therefore be' no doubt that 1 iron offer 
great advantages, the action of water on it being less than! 
tenth of the same action on ordinary iron. As there is 10 
doubt that iron when galvanized is in the most favourall! 
electrical condition to resist the action of oxygen, being il 
an electro-negative condition, it follows that in all probabilit 
the use of galvanized iron would be very advantageous in 
; armour-plated and other iron ships. The Author hopel 
that Government and other large ship builders would aral 
themselves of this suggestion, and make experiments o 
| large scale to verify the reaults he had obtained, 


9” 
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PHYSICAL AND MATHEMATICAL, SE CTION. 
February 27th, 1862. 


Mr. ALamognnt, F.R.A. S., read a Paper « On the Relations 


| Atmosphere and other Meteorological Elements.” 1 
| According to the theory which attributes the production of 


into clouds and rain, the rate of decrease of temperature on 
ascending in the atmosphere ought to be less in rainy than 
in fair weather; and the reasonings and calculations of Dr. 
Vm. Thomson, in his valuable Payer © On the Convective 
1 Equilibrium of Temperature in the Atmosphere,“ lately read 


to the Society, point to the same conclusion; but in a Paper 
entitled“ Remarks on the Theory of Rain,” read to the Section 

| on the 29th of March, 1860, the Author gave some results 
derived from a discussion of the Greenwich and Oxford obser- 
© rations, which seemed to militate against this theory, and 
reference was made to the fact stated by Kemtz and others, 
that the diminution of temperature on ascending in the 

: atmosphere is more rapid in rainy than 1 in fine weather. It 

5 appears, however, that this fact is not generally admitted by | 


meteorologists, as the observations from which it is derived 


| were mostly of a desultory nature, and continued for only 
- Short periods of time. The Author, therefore, thought that 
ga discussion of the monthly results of the observations made : 
| . during the years 1848-58, at Geneva and on the Great St. = 
| 2 Bernard, given by Mr. Vernon in his valuable Paper fe On 5 
: the Irregular Barometric Oscillations“ at those places, 
might throw some light on the subject, and, at the same 
| time, serve to indicate the relations which exist between the 
Þ decrement of temperature and other meteorological elements, 
branch of meteorology which has hitherto been undnt 


| entirely neglected. 


between the Decrement of Temperature on Ascending in the 


© winds and storms to upward currents of air, caused by the 
beat liberated during the condensation of aqueous vapour 


Tables are given, 1 containing the compari isons of the | 
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monthly differences of temperature between the two stations, 
with the mean temperature, rain-fall, amount of barometri 
oscillation, and height of the barometer. _ 

The final results derived from these comparisons may he 
stated as follows: — „ | | 

1. On the average of the year a decrement of temperature 
below the mean is accompanied by a rain-fall and amount of 
| barometric oscillation below the mean, and by a mean tem. 
perature and barometric pressure above the mean. 

2. A decrement. of temperature above the mean is accom- 
panied by a rain-fall and amount of barometric oscillation 
above the mean, and by a mean temperature and barometric 
pressure below the mean. 

3. A decrement of temperature abovs the mean for the 
season is due to a cooling of the higher strata of the atmo. 
sphere, and not to a heating of the lower strata. 

4. The production of rain is attended with a diminution of 
the general temperature of the atmosphere, the diminution 
being greater in the higher than in the lower strata, This 
result, therefore, agrees with that which the Author had 
previously derived from a discussion of the Greenwich and 
Oxford observations; and it indicates clearly the influence of 

a cooling agency sufficiently powerful to neutralise completely 
the effects of the heat supposed to be liberated during the 
condensation of aqueous vapour into rain. 

The Author remarks that from the relations oatabliche by 
this investigation it may be concluded that in a mass of ar 
moving from a higher to a lower latitude and acquiring an 
increase of temperature, the change of temperature is mor 
rapid in the lower than in the higher strata; while on the 
contrary, in a mass moving from a low to a high latitude and 
losing heat, the change is most rapid in the upper strata. k 
also seems probable that one of the essential conditions in the 
formation of a rotatory or cyclonic storm is a greater differ. 
ence of temperature than usual between the successive strati 
of the atmosphere at the point where the storm originates. 
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| Ordinary Meeting, April Ist, 1862. 
J. P. J OULB, LL. D., F. R. S., President, in the Chair. 


Mr. David Toy was ; elected an We Member of the 


Society. | 
Mr. Frederick N. Dyer and Mr. Samuel Cottam were 


appointed Auditors of the Treasurer 8 accounts for the N 


Session. 


1 4 letter from Dr. Fairbairn, F. R. S., was read, enclosing 


a dried specimen of a fibrous bulb which he had received 


from Mr. James Niven, of Jeffrey's Bay, Human's Dorp 
: District, Cape off Good Hope. In a letter, dated 17 th 
3 February, 1862, Mr. Niven says, 60 1 enclose a leaf and some 
3 , of the fibre of a very fibrous wild bulb, very plentiful i in this 
= country, and, if of any commercial value, a large quantity in 
the leaf could be exported annually. The sample is not a fair 
one, as the bulb is not matured at this season, and has only its 
1 outermost leaf dry. . think the fibre is stronger in the 
matured bulb. I do not know its botanical name. In the 


Dutch of the country it is called Maager-man boll (Slender- 


man bulb), probably from its tall and slender flower stem, 
which sometimes Hm the height of SIX feet. The bulb 


3 resembles an onion.' 


Mr. BIXNEx, after examining the specimen, said that . 
. had always appeared to him most Strange for a large manu- 
- facturing town like Manchester to be without a museum, in 
which should be deposited all the new raw products, whether 
| i of animal, vegetable, or mineral origin, that were from time 
T to time discovered. At the present time, when public atten- 
3 tion was directed to the supply of cotton, the want of such a 
1 Plein was peculiarly felt. If the Chamber of Commerce 
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and the merchants would use their influence in collecting 
specimens, and the town provide a museum for their reception, 
this Society might appoint committees of Scientific men t. 
report on the uses for which such products were best suited. 
and the result of their labours might be published. U; Þ to this 

time commerce had not Sought the aid of natural history an 
_ chemistry to the extent which it might have done. For: 
commencement the Natural History Society would prot 


afford the use of a room, in Which the Pecimens could. 
exhibited. 


Mr. Arn Faves stated that he had recently hee 
making a series of experiments with the oxyhydrogen light, 
with a view to determine what substance made incandesen! 
produced the greatest amount of light. He operated 9. 
various salts of calcium, magnesium, strontium, barium, au 
also upon some other substances. The best results wer 
obtained from magnesium. The sulphate of magnesia, he 

baked, yielded a bright light, but was decompoxed by th 
heat; and the sulphurous acid escaping was very unpleasat: 
Calcined magnesia succeeded the best of all; but w hen th 
powder was used, the gases blew it away. When the pow 
was mixed with water, and afterwards dried, the cake wi 
friable; and when the dry powder was pressed 1 in a moll 
by means of hydraulic pressure, the cake split up into limit 
when subjected to the gases. After many experiments vil 
the materials in different proportions, it was found tl 
sulphate of lime one part, and calcined magnesia two pitt 
mixed with water and modelled into a cake and (ri 
produced the best results. This, however, is not all fi 
could be desired, as in time the cake becomes cracke dw 
fissured by the gas. 'The illuminating power is to that! 
lime, pressure and volume of gas being equal, as 94 13 to K 
The experiments have been conducted with 0x59 en is 
the coal gas supplied to Manchester. The jet used is a fl. 


ts. 
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* i d by Mr. Dancer, a jet of oxygen deli surrounded by 


an annular jet of the coal gas. Mr. Dancer has further 


; improved the jet by allowing the oxygen pipe to project 
© beyond the hydrogen, and by not contracting the Aperture of 


the hydrogen pipe. 


Mr. Alfred Fryer exhibited the light which "he had 


explained, and the effect produced was very striking. i 


Professor Roscok read the following communication, by 


Professor Clifton and himself, entitled, On the Effect of 
Increased Temperature upon the Nature of the Light Emitted 
by the Vapour of certain Metals or Metallic Compounds,” 


In a letter communicated to the Philosophical Magaz Ine. 


for 4 January last, we stated ct in examiping, with Ste einheil's 


Mu If | 


form of Kirchhoff and Bunsen's apparatus, the Spectra pro- 
duced by passing the 660 spark over beads of the 
chlorides and carbonates of lithium and strontium, we had 
5 observed an apparent coincidence between the blue lithium 
Une, which is Seen only when the vapour of this metal i 18 
intensely heated, and the common blue str ontium line called 5 
red 9. We further stated that on investigating the subject 
more narrowly by the application of sev eral prisms and a 


magnifying power of 40, we came to the conelusion that the 


3 Hmium blue line was somewhat more refrangible than the 
Strontium 8, but that two other More refrangible lines were 
observed to be coincident in both spectra. Having con- 


structed a much more perfect instrument than we at that | 


. time possessed, we are now able to express a definite opinion 
on the subject, and beg to lay a Short notice of our observa- 
tions before the Society. Our instrument is in all essential 
lespects similar to the magnificent apparatus employed by 
| Kirchhoff! k in his recent investigations on the solar spectrum 
and the spectra of the chemical el lements. It consists of a 
Borizoutal plane cast iron plate, upon which three of Steinheil's 
: Punch. prims, each having a | refracting angle of 605, a are 
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placed; and of two tubes fixed into the plate, one ie being 
telescope having a magnifying power of 40, moveable with ; 
slow-motion screw about a vertical axis placed in the centro 
of the plate, and the other being a tube carrying at one en 
the slit, furnished with micrometer screw, through which the 
beam of light passed, and at the other end an object-olag 
for the purpose of rendering the rays parallel. The luminous 
vapours of the metals under examination were obtained hr 
placing a bead of the chloride or other salt of the meta] ws 
platinum wire, between two platinum electrodes, from which 
the spark of a powerful induction coil could be passed. Jn 
order to obtain a more intense, and therefore a hotter Spark 
than can be got from the coil alone, the coatings of a Leyden 
jar were placed in connection with electrodes of the secondar 
current respectively. When this arrangement was careful 
adjusted, the two yellow sodium lines were observed to b 
separated by an apparent interval of two millimetres, a 
\ Seen at the least distance of distinct vision. 
. position of the blue line, or rather blue hand (1 
lithium; was then determined with reference to the fe! 
reflecting scale of Steinheil's instrument, by volatilising tl 
carbonate of lithium in the first place on a platinum wit 
between platinum electrodes, and Secondly | on a copper wire 
between copper electrodes. A bead of pure chloride d 
strontium was then placed on new platinum and copper wire 
between two new platinum and copper electrodes, and fle 
Position of the blue line Sr © read off upon the same fix 
scale; a difference of one division on the scale was see 1 (0 
exist between the positions of the two lines, the lithium hu? 
being the more refrangible. The salts of the two metas 
were then placed between the poles at the same time, i aud 
both the blue lines were simultaneously scen, 8eparatel be 
space about equal to that separating the two sodium lings 
When experimenting with this complete instrument, we wet 
unable to obserre any other blue lines in .the pure lithium 
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cpectrum than the one above referred to; we have, however, 


© noticed the formation of four new violet lines in the intense 


strontium spectrum, and we now e believe that the other two 
lithium lines mentioned in our letter to the Phulosophical 
| Magazine are caused by the presence of the most minute 
trace of strontium floating in the atmosphere, and derived 


from a previous experiment. We have convinced ourselves 


by numerous observations that the currents of air caused by 
the rapid passage of the electric spark between the electrodes 
are sufficient to carry over to a second set of electrodes 
placed at the distance of a few inches, a very perceptible 
quantity of the materials undergoing volatilisation. The 
greatest precautions must hence be taken when the spectra 
ol two metals have to be compared ; and no separate observa- 
tions of the two spectra can be relied upon, unless one is 
made a considerable space of time after the other, and unless 
all the electrodes which have been « once used e are > exchanged 

for new ones. 15 e 
Kirchhoff, in 1 his interesting Memoir on the Solar Spectrum. 
and the Spectra of the Chemical Elements,“ noticed in the 
Case of the Calcium spectrum, that bright lines which were 8 
invisible at the temperature of the coal gas flame became 
visible when the temperature of the incandescent vapour 
reached that of the intense electric spark. 5 
We have confirmed this observation of Kirchhoff's, and : 
| haye extended it, inasmuch as we, in the first place, have 
noticed that a similar change occurs in the spectra of 
Strontium and Barium; and, in the second place, that not , 
only new lines appear at the high temperature of the intense = 
park, but that the broad bands characteristic of the metal or 
metallic compound at the low temperature of the flame or 
þ weak Spark, totally disappear at the higher temperature. 
: The new bright lines which supply the part of the broad 


| Kirchhoff on tlie Saks Spectrum, Ke. Translated by H. K. Roscoe. 
| CEOS . 102. | 
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bands are generally not coincident with any part of the band, 
sometimes being less and sometimes more refrangible. Thus 
the broad band in the flame-spectrum of calcium named Ca g. 
is replaced in the spectrum of the intense calcium-apa by 
five fine green lines, all of which are less refrangible thay 
any part of the band Ca 3; whilst in place of the red oy 
orange band Ca a, three more refrangible red or orange lines 
are seen. The total disappearance in the spark of a wel 
defined yellow band seen in the calcium spectrum at the 
lower temperature, was strikingly evident. We havc assure 
ourselves by repeated observations that, in like manner, the 
broad bands produced in the flame- spectra of strontium and 
barium compounds, and especially Sr a, Sr [3, Sr , Bu a. 
Ba g, Ba , Ba &, Ba e, Ba n, disappear entirely in the syectra 
of the intense spark, and that new bright non-coincident lines 
appear. The blue Sr o line does not alter either in intensity 
or in position with the alterations of temperature thus 
effected, but, as has already been stated, four new violet 
lines appear in the spectrum of strontium at the higher 
temperature. 
If, in the present incomplete condition of this 855 
interesting branch of inquiry we may be allowed to cpres 
an opinion as to the possible cause of the phe nomenon of the. 
disappearance of the broad bands and the production of the 


5 bright lines, we would suggest, that at the lower temperature 


of the flame or weak spark, the Spectrum observed is pro- 
duced by the glowing vapour of some compound, probabh 
the oxide, of the difficultly reducible metal; whereas, 8: the 
: enormously high temperature of the intense clectric Spark 
these compounds are split up, and thus the true spec trum 0! 
the metal is obtained. 5 
In conclusion, we may add that! in none of the spectra on 
the more easily reducible alkaline metals (potassium, so- um, | 
lithium) can any deviation or disappearance of the maxum 0 
light be noticed on change of temperature. 


— torces, 
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K . was read, entitled, Notes on Calorifi 
Phenomena, ' by J. C. Dyk, E Sd. 5 * ch 

The Author states that the es8ences of matter, their 
number and their forms, are only known to us by their 
observed properties and mutations; that conflicting theories 
on physics arise from the various interpretations given to the 
zame phenomena; and if unable to reconcile such differences, 
further inquiry, with that view, may not be i improper, whilst 
the laws of nature rest on debateable grounds. That 
practically matter, in its aggregate, is found to consist of two 
sorts or elasses the © ponderable” and the <imponderable”— 
gravity and elasticity serving to distinguish their respective 
inherent properties. That as no tests of weight or measure 
can apply to the latter, its mutations and action on other 
© bodies are the sole means we have of forming any judgment 
concerning its agency | in the laboratory of nature. That the 
calorific element, or heat, is assumed to be the one © sole 
imponderable element which pervades matter and space 
throughout the universe,“ and constitutes the elastic forces 
reacting upon and balancing the gravitating forces in all other 
bodies. This elemental state of heat must be taken as distinct 
from its other three states of sensible, radiating, and specific 
heat, commonly recognised. That elemental beat is acted 
upon by mechanical and chemical forces, and the changes 
which it undergoes from the one to the other conditions of 
heat, give rise to atmospherical phenomena, | known as 

; electrical, magnetic, and optical; as also to the entire range ES 
of meteorological changes, as set forth in the Paper. That 


by the mechanical forces of the earth's motion in its orbit 


amd diurnal rotation, acting upon the elemental medium, its 
0 equilibrium 1 is disturbed and motions generated which afford 5 
rational explanations of the luminous and ordinary electrical 
- and magnetical conditions of the atmosphere, as indicated by 
their respective meteors. That by the action of chemical 
great mutations of heat are continually going on; for 
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example, the heat which on a vast scale abounds in vapour, 
is given out as clouds are formed, and accounts for ſhe 
positive and negative electricity; ; and also, when redundant, 
for lightning from thunder clouds. As much heat is eyolyel 
above the clouds, where cold prevails, it must become 
elemental or neutral there, and justifies the inference that it 
is identical with the electric fluid, as above said. That 
electricity and magnetism are but diverse actions of on: 
element has been proved, and their action on matter Proves 
their materiality. The mechanical and chemical action dt 
light proves its materiality also; and that light and heat are 
identical has been clearly established. The plurality d 
imponderable elements is, therefore, disproved by the fac 
that the mutations of the one element fully account for all of 
the phenomena attributed to several. The gravitating aud 
elastic properties of matter constitute their statical an( 
moving forces, for ever balancing each other. The former 0! 
these forces would consolidate the material universe wit 
5 lightning speed, ”” but for the reaction of the latter for. 
There is no reason why the force of gravity Should be 
measured by the established laws of falling bodies, exce! 
| that experiment has shown the velocities actually attained 
them in vacuo. But this vacuum is the absence of air on} 
not that of the “elastic medium;“ and it is this that hol 
the poise of matter throughout illimitable space. 
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MICROSOOPIOAL SECTION. 
March 17th, 1862. 
E. W. BixNery, bed 5 r. R. 8. F. G.8 , In the Chair, 


Twelve specimens of contdings were W from Captain 
George Randall, of the barque * Brazil,” taken on the north 


| coast of Brazil; also five specimens from Captain George 


Murray, of the ship“ Finzel,” taken off Robin Island, Table 
Bay; coasts of Sumatra, J ava, and St. Helena. 


Mr. H. A. Huber made a A0 of eight slides of 
 diatomacees. of various kinds; also specimens of fibre from 
the Bombax, or East Indian Cotton Tree, and the fibre of 
the Asclepias Syriacus from Bengal. Some conversation 
arose upon the adaptation of these fibres as substitutes for 
cotton, but, although fine and silky, there is not sufficient 


strength in the staple to render them fit for manufacturing 8 
purposes. : 


Mr. Blandford 8 through Mr. 8 a aaa 7 
of specimens of the tongues of mollusca from Burmah, upon 


. which Dr. Thomas Alcock reported that there were four 


species, two being fresh water, Melania variabilis; a species 
of Paludomus; and two land shells, eben species . | 
Cy clophorus. | 
Cyclophorus belongs to 4 qevtion Be) the andor Pulmonata, 5 
(ivtinguighed by having an operculum or door to the mouth 
ol the shell, and by having a type of teeth similar to that of 


4 the Pectinibranchiata, _ Cyclostoma elegans is a Ne i 
ehresentative of the same e 


It Curernax exhibited. a prism, which he” uses to 
21 
; ummate objects under the mieroscope with the variously 
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| coloured lights of the spectrum in succession, instead g 


the blue and green rays are also very pleasant to work with, 


spectrum on the mirror below the stage. 


Mr. Petschler's process for producing vegetable forms with 


Specimens on large glass plates were handed round, whit, 


on the surface of which a hot mixture of gelatine ai! 


and to dry spontaneously. In a few hours the crystals s bogu 
to form and ramify themselves over the plate. The mixki. 
was composed of three parts of gelatine and water weng. | ( 
grains to the ounce, to one part of : a  saturated lution . 
5 bichromate of potash. N 1 
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ordinary light. He finds that details of structure are more 
distinctly brought out by some of the colours than others: 


and easily varied by throwing the required. part of ths 


Mr. S1yEBOTHAM brought before the notice of tho meotiy, 


crystals of bichromate of potash in gelatine, which ws 
discovered by him in the preparation of glass plates fy 
Photographical purposes, and exhibited at the Microscopical 
Soirée given to the British Association at the last mceting 


when magnified, aptly represent mosses, ferns, and alge, u 7 
beautiful ramifications, which vary in many ways, depender | 4 
upon the strength of the solution, temperature, state oth: 
| atmosphere, and other causes. Mr. Sidebotham call WW 1 
especial attention to the peculiarity of the form of crystal. 1 


tion, and to the fact that an inorganic salt, in conte 


with organic matter, should produce vegetable forms, F-., 


The SECRETARY then read a Paper by Mr. Petschle. 
describing the plates and the process. 
Glass plates, Nos. 1, 2, and 3, were coated witli collodiu, 


bichromate of potash had been poured, then allowed io ch. 


Plate No. 4, the Same mixture. prend Hot vi ( f 


collodion. On a corner of the plate the crystals have be 


| dissolved out with water, showing skeleton traces in t. E : 
gelatine left behind. | | X 


F:: 

He 

: 1 
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plate No. 5 is covered with collodion and a solution of | 


bichromate without gelatine. 
Plate No. 6 was first covered with the mixture and then 


with glycerine, but no erystallisation took place. It was 
then dried with strong heat, gelatine and bichromate poured 
oper hot, and then allowed to crystallise. 


Plate No. 7 prepared as No. 4, with gelatine and 


bichromate without collodion. After the crystals were 
formed, the plate was dipped into a solution of nitrate of 
dilver, which changed the salt into the red chromate of silver, 
insoluble in water, but soluble in hy posulphite of s0Qa, 
ammonia, &c. In one corner the crystals were dissolved 
out, leaving their casts in the gelatine. 


Plate No. 8 was prepared as 1, 2, and 3, by Saile and 


the mixture, and after the formation of the crystals changed 
into red chromate of silver as No. 7. 


Plate No. 9, prepared as No. 6, with glycerine dried with 


great heat, then coated with the mixture and treated with | 
nitrate of silver as No. 7. 


The great variety and beauty of these forms of cry «tals could 


- Vith difficulty be represented by drawings. 


The Anthor believes that no chemical combination wks : 


Glace between the salt aud the gelatine, but. that the latter 5 
acts simply as a medium. The gelatine, when rm, retains ” 
A certain. quantity of moisture, which is favourable to crys stal- - 
vation ; but when the moisture is driven. off by heat, the 

| Eyatallivation 3 is suspended. 7 5 


In the course of the conversation ' whic * ensued, the 


Cu AIRMAN referred to the ramified form in which the salts 
of some metals were found naturally, in agate, slate, and 
even trap rock, where the oxide of manganese was fr equently 

Fund to have assumed similar forms. 


Mr. MosLgy s suggested that the arborescent forms ks 


rhaps arise from the tenuity of the solution, from the _ 
FeSiStance of the gelatine to allow of erystallication 1 in the 


77 4 
1774 . 
2 
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usual rhombic form, and possibly to the subtle electrical a 
galvanic action supposed to be excited during crystallisatig 
Some years ago he had obtained from solution of bichromate 
of potash, tree like forms with spreading branches and penday 
rhomboids, which under the polariscope appeared like a tres 
with gems of rich colours for fruit. 

Mr. MosLEY exhibited an edition of Baker s work on the 
Microscope (London, 1785), with many engravings «f 
vegetable forms in crystals of manna, Salts of antimony, 


copper, Ke. 


Mr. Bunce exhibited a drawing of a small animal l 
found leaping on the surface of the water in his aquarium, 
supposed to be identical with the species of Podura found 
last year by Mr. Lynde. 1 


1 > 


pr 


S 
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Ordinary Meeting, April 15th, 1862. 
p. W. Bixxey, F. R. S., F. G. S., Vice-President, in the Chair. 


me Rev. ROBERT IIAnIEVY, F. R. A. S., Corresponding 
Member of the Society, made the following communication 
On the e of the Transcendental Solution of ee 
Equations.“ | 
In my first communication to the Society on the Theory 
| of the Transcendental Solution of Algebraic Equations (see 
. pp. 181-184 of the current volume of the Proceedings), there 
is a statement to the effect that any linear function of the 
| roots of f(y,z)=0 must satisfy the differential resolvent. 
his statement requires, I find, some slight modification. 
The differential resolvent for the N—1C cant in Y may 
be written as below: ons 


Al Py | | | 
#()=" x * A 12 48 1 = X. 2 +X, 80. 


Now, it Y be a linear function of bs roots and of the form 


a+ @:Y1 + 0494+: a : 


in which a, a1, d d, are arbitrary constants, it is easy 
Y 0 Show that 


DNA- Tr FTE. | | | 
the nber member of which equation vanishes when a 0 | 

and X,=0), So that the true theorem is—Any homogeneous 1 
binary function of the roots will satisfy the differential 
Weolvont provided that Such resolvent 2s als0 homogeneous. 1 
But further, whatever may be the form of the resolvent, it 
is satisfied by any of the constituents of the roots. For we 


know by. Lagrange” 8 theory that those constituents are 
ever ally of the form e 


15 
72 1+ 9114 The Yao + wy, 


b PnooerMxGs—La, & Punt, Soomry—Xo. 15. Sroslox 1861- 62, 
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or what is the same thing 


GV GT 


w denoting, as usual, an unreal nth root of unity. And ij 
we put 


eee 


we shall have 


Y= (= + %% * (=+ 05 7 ene * (=+ 0% „ 
and : 
'®(Y)=0, 
which establishes the proposition. It hence appears that th 
argument in which the statement above amended OCCurs, 


does not require any further modification. 


The general forr m of the differential resolyent for the #1 
equation 


y"—ny + (n—1)zr=0 | 
given in my last communication to the Society (Sçe pp. 199.9 
of the Proceedings), may be deduced from Mr. ( Jayley's uit 
tion a G. 193, 704d. )— 


bes 1 — 1 | | &4 2n-—1 5 
Il / n—1 "du f e 


1 | 
3 imply writing E and Sr in | place of 1 3 Il i 


apectively. But + think it right to mention that the for 
was suggested to me by induction from the particular Cas 
n=3, n=4, n=9. In fact, I found by direct calculation il! 
the several symbolical forms of the differential resolyents , "i 
as follow, viz..— For che cubic the resolyent i: NN | 


8 


Or if so, its solution, which would be of the form y=CY, | 
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© for the quartic, it is 


7 10 13 
„ 
N FF 1 


aud for the duintic, it 18 


| (0—2) (D== 2)(0— p—Y) 49 


= DO=D=ND-y, 15% 


which are all comprehended under the general form given 
on page 199. The induction, though incomplete, is yet 


.ufficiently wide for the purposes of the present theory, inas- | 
much as, when z is greater than 5, the given N—c equation 


cannot in general be reduced to the t inomial form with which 


we are now working. But Mr. Cayley's brilliant piece of 


unalysis, of which an abstract is given on page 193, enables 
us, as we have seen, to establish the theorem in all its a 
generality. | 


1 noticed 4 in my last communication the exceptional case 


ue. The following remarks on the same subject by Mr. 


Cayley will be read with interest. I had taken the liberty 


of calling his attention to the ern of the resolvent for 
che quadratic, and replying in a letter to me, under date 95 


*2th February, 1862, he says, 661 ought to have seen, = 


anch after writing the note on the Differential Equation did; - - 
in fact, see from your paper that n=2 is an exceptional 
Case: the <q en reason is, chat for the equation 


e. Ty —2y+u=0, 


el baw (not as in the general case m+ Y, + &e. =0) but 


S0. Hence for n=2, the differential equation cannot 
be of the form 


8 
5 Py=0, 
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could not by any determination of C give each of the roc 
„ = ge: The differential equation must haye a tory, 
* of y, and the solution is 
e iC (ly) 

which i in virtue of 44 +y4,=2, is 
2-0 (1>ys) 
and gives y; or y, as C=0 or C=.“ 

Mr. W. H. L. Russell, of Shepperton, Chertsey, li 


favoured me with the following elegant solution of the 
quartie resolyent obtained by the aid of definite Integrals 


esting paper by Mr. Russell, on the Theory of Defimii 17 
Integrals, will be found i in the 60 Philosophical Transaction F, 


for 1854, pp. 157-178. 1 


rr 


q Dr. Boole has also pointed out to me a method of solril f 
ö the quartic resolvent, which docs not, however, exentiil" y 


differ from the above. And Mr. Russell remarks that“ 


| $5 0 58714 2 
y=A 14 * 4 9 100 1 | 
TC 
5 „ 3 649490 ED. 
4 ft 4 4 4 4 
[ EET ET 0 (6-3) (5: ” 
VVV 0 13 "we. 10 
1 | 7 | 3 7 —) 96 55 4 
3 + 5 Rx 
1 10485762 fy 25 ll (I): (1—2) (1-10. du du 6: 
43 | 819 l 5 1 5 — . 5 
A | | 1 
1 | 2 1 (1—») 1 Un 1—w) 1 do 4. dy 
4 of D w* ( 1—»o) L (1s)? (10) du d: du 1. - 
3 In this solution 2 is assumed less . An i. 
| 
| 
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g similar process is applic: ible to ths: more general resolvent. 


But what 18 W anted is a solution without the aid of definite 


; integr ation. 


Sir John F. W. Hare chel, in a letter to me under date 
March 15th, 1862, referring to the closing remark in my last 
communication, calls attention to a paper of his in the 


Philosophical Transactions“ for 1814, © On various Points 


of Analysis,“ „IV. On Equations of the First Degree,” and 
also to a paper of his in the © Memoirs of the Analytical 
Society“ of Cambridge, 1813, * On Equations of Differences,” 
in which there is something, Sir J ohn Herschel thinks, tend- 
ing to confirm the opinion that the primary forms of inte- 
vrable linear differential equations stand in close connexion 
with the solvable. forms of algebraic equations. In the latter 


35 paper, however, Sir John Herschel informs me that he wishes 
to «repudiate all that occurs from page 100 to page 105, as 
| founded on a mistake.“ I need har dly add that the writings 


of so distinguished a member of our Society Shall receive, as 


0 they deserve, my most careful attention. L hope soon to 
1 return to the subject. N 


Dr. R. Arcus Surrh, FRE. ” read a Paper entitled 


3 n the Putrefaction of Blood, No. 2. Tl The following 


is an abstract. 


When 1 first began to examine the produets of the putre- 


7 taction of blood, it was merely with the object of ascer- 
taining the nature of the gases, and of ascertaining whether 
any matter in them exists in a so-called organic condition, 


and, if so, in what quantity. 1 have ascertained the nature 
of the gases. 


So far as I see, however, „I have added no new 


one, but 1 believe that for the first time 1 have given the 
Proportionate amount of each. 


| have also decided on a simple and certain method of 


. 3 some organic substances from the gases, namely, 
= de use of caustic N which I find 80 to acid Salts. 
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Other methods also I have found promising „but T have beg 
compelled to give up the inquiry, at least for a long time, oy 
account of the extremely nauseous emanations which Pene- 
trated every room in the laboratory, and were, ng doubt. 
waiting for a favourable opportunity of changing into deadh 
poisons. These, by proper arrangements, might be avoided, 
I mentioned formerly that the temperature of 54* Fahy, , 
12* C, was a very marked one in favoring putrefaction. 
now find that on to 120 Fahr., (497 C.) at least, the proces. 
ik it ceases, may be set in motion by raising the temperature 


It - 


After that point 1t 1s difficult to induce putrefaction, I viv 
here a specimen of the 


PROGRESS OV THE DECOMPOSITION. 


. Gases Absorbed. | Not beende 
Nov. 9 x ä +40 0 00 88:65 . 11 35 ö 
- 25 12 2 „ 0.0.0 8 I 9192 | Tb» 8 | 8˙68 


ͤ 7 0 
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32 15 COS s . 0 96˙04 „ | 3:96 
77) , ann 
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After the Jecomponition had proceeded to such ai exten 
that it was difficult to obtam even a few bubbles more, {he 
_ Yages existed in the follow! ing proper tion — 


Carbonic acid . VV 9700 
Saeed Mp een „ 4 00 
Hydrogen 5 —*—ͤ-¹» es 0˙18042 
SEO V8 0˙13968 
Marsh gas . 
%%% ⅛·r- npe ioo nerd 951715 


ALS PE 
100. 

A trace of a -ompotind of cyanogen was found; 

small amount of phosphorus was obtained 1 in the act 


aud 0 


U 
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E tion. Ammonia was found in considerable quantities, 


These substances exist along with the gases, and are all 


fare hitherto determined. 


Other experiments gave me much more hydrogen, . 


am prepared for a considerable variation in the amount of 


the several g gases. The nitrogen came to a minimum when- 


3 over the decomposition became slow. This might be in- 
. terpreted in two ways —first, by the absence of air to 
continue the process; and second, by absence of the nitrogen 
| from the decomposed albuminoids. I do not see from my 

experiments a sufficient proof of the elimination of nitrogen. 

14 The amount was in a state of constant decrease, suggesting 
a oradual removal of atmospheric air. 


[ mentioned that by passing the gas through lead and 


other metallic salts, only a small amount of or ganic matter 
| was collected; but by passing it through caustic potash the 
amount was considerable. A flocculent matter fell, but the 
chief amount remained in solution. The solution was boiled 
down, and, when heated, a perfectly fresh odour of soup 
was spread through the room; everything offensive had been : 
removed, and the smell was for the first time very agreeable. 
Here we find that the substances sought for are decomposed 

by the very means which we take to retain them. But in 
this experiment we see a demonstration chat substances of 
an organic nature pass Over with the gases. When strong 
Sulphuric acid was added to the potash Solution there was an 


_ abundant black precipitate of carbon and carbonaceous 
Matter, 


More than enough for an analysis had been made, | 


There was a fatty odour from it when sulphuric acid was 


added, leading me to think of Chevreulbs remarks on a 
similar occasion. 


As these compounds were not retained is acid calts, but by N 


alkalies, I concluded that they were acids; but on allowing 
Some 


of the solution to stand for a few hours, T was sur = ied 3 


to find that the organic matter had almost disappear ed. 


944 


We see clearly how differently the organic substances ge. 


from carbome acid. 1 took home a small piece of cotton w 001 


through which the gas had passed for some days. My inten. 
tion was to examine it with the microscope. Less than 0 
grain of this cotton was taken out of the tube in which ; 
was enclosed, but so thoroughly did the room become offen. 
sive that some friends, not aware of my pursnits, Were much 
annoyed. 


This is one of those many facts which lead t to the conclusion 
that the amount of carbonic acid is entirely incapable gf 


showing the true condition of an atmosphere unless we exti. 
mate that gas at once on its formation, as then it is mixed 
with organic matter. If, however, we allow even a guat 
time to pass, a Separation takes place, the carbonic acid dit 
fuses and the organic matter clings to substances to he 
gradually given off: the tendencies of the two are entir ely 
different, and the separation begins at once. ; 

When the gases were previously passed through charcoal, 
it was difficult to obtain a trace of organic matter. 

L imagine that T see my way now to a very £ eatisfactory and 
comparatively easy investigation, although for the tine [ 
must leave it to others. 1 


FAY 


E 
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| Annual 1 Meeting, APral 29th , 1862. Th 
J. P. J oULE, LL. D. F. R. 8., President, in the Chair, * 

Mr. Andrew Knowles was clected an Ordinary Member of | 7 
the Society. 1 1 
A Paper was read © On Non-Modular Groups,” by the Rev. 1 
T. P. KIn MAN, A. M., F. R. S. „and Hon. Mem. of the Literary * 
and Philosophical Societies of Manchester and Liverpool. g * 
Prom the seven triads which exhaust the duads of seren . 
elements, 157 261 372 413 524 635 746, we can write 1 
twenty-one triads containing 88 a | capital aud two small 5 * 
9 figures, thus:.— — : | : 14 
157 571 715 261 612 126 372 723 237, ce. 1 
We can collect the triplets of these triads which contain the 9 
same small letter, thus, the order of two small figures being | 4 
indifferent - 1 
157 157 817 517 871 571. 51 51 2 
327 237 327 237 431 341 431 341 2 
4e 8 Gs 467 26 621 621 261 
1 175 715 715 372 372 732 732 273 276 c 5: 
365 635 365 425 452 G12 542 G12 653 863 
A25 245 245 G35 12 $42 162 452 143 413 | 
7% 723 G74 G74 764 764 746 746 47 476 
| 659 363 254 314 254 314 126 216 126 216 
413 148 134 $24 314 254 $36. 3⁵⁰ 356 536 
WM Plans every triad and every vertical. row containing three ” 
| —— 1 


e tha soven fundamental triads. We have thus 


ERRATUM. 


: Page 243 lin | 
e 6 from bottom, ES, 
We”! first vertical,” tom, for 91 very vertical” read 
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We see clearly how differently the organic substances g. 


from carbonic acid. I took home a small piece of cotton we 


through which the gas had passed for some days. My inte. 
tion was to examine it with the microscope. Less thay , 


grain of this cotton was taken out of the tube in which, ; | 


was enclosed, but so thoroughly did the room become off, 
sive that some friends, not aware of my pur suits, were mu) 
annoyed. 

This is one of those many facts hien lead to the condlaiin 
that the amount of carbonic acid is entirely incapable g 
showing the true condition of an atmosphere unless we ei, 

mate that gas at once on its formation, as then it is wixe 

with organic matter. If, however, we allow even a $i 
time to pass, a separation takes place, the carbonic acid (I! 

fuses and the organic matter clings to substances to |! 
gradually given off: the tendencies of the two are eutirch 
different, and the separation begins at once. 

When the gases were previously passed through charcul 

it was difficult to obtain a trace of organic matter. 
I imagine that I see my way now to a very satisfactory all 
comparatively easy investigation, although for the hm 
must leave it to other „ 
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Annual Meeting, April 29th, 1562. 


J. P. J OULE, LL. D., . President, in the Chair. 


Mr. Andrew Knowles was elected an Ordinary Member of 
| the Society, 


A Paper was read cc On Now Modular Groups,” by the Row 
| 4 P. KikKMAN, A. M., F. R. S., and Hon. Mem. of the Literary 
7 Philosophical Societies of Manchester and Liverpool. 


From the seven triads which exhaust the duads of seven 
ente, 157 261 372 413 524 635 746, we can write 
twenty one triads containing each a capital and two small 5 


$gures, thus: — 4 CE 
3 157 571 715 201 612 126 372 723 237, &e. 


We can tion the triplets of thee triads Which contain the 
5 ame small letter, thus, the : order of two small figures being 


1 indiffer ent: 


157 157 517 517 51. 871 951. 76 
327 237 327 237 431 341 431 341 
467 647 647 467 261 621 62¹ 1. 


1 1 71ů 715 372 372 732 732 273 278 


365 635 365 425 452 612 542 G12 653 563 0 ) : 


425 215 245 635 162 542 162 452. 143 413 


= 723 723 674 674 764 7⁰⁴ 746 7416 47 476 
653 563 254 314 254 314 126 216 126 216 
4 143 134 524 314. 254 536 Z56 J56 536 


here 


Vl, &e. 


; 3 Proc RbINos—Lar. & Pain, W 16.—$x3810x 1861—62, 


every triad and every cation row containing thin - 
figures 1 1s one of the seven fundamental triads. We have thus 2 
formed twenty-eight triplets of triads, and have exhausted 
#7 4 of the 21 10 Darker . with the 21 triads, 157, 8 


4 * 18 2 
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We « can next form a quadruplet upon ench of the 21 tri 
thus :— 


on (157), 517 oi (524), 254 on (563) G53 


126 - 817 "+ WET 
i 4063 365 (B) 
134; 563; 524; 


on (715, 732 on (184) 126 on (261), 126 on (G12), 12 


746 e G21 | 205 
157 | 431; 245 92 55 617 


In the first of these, 157 126 134 are three triads which 


have the same capital, and 157 517 751 are e the three triade 


which have the same figures; &e. 


The twenty-one quadruplets thus formed exhaust the 216 


duads not formed in the 28 triplets, so that we have onde 
and once only employed every duad possible with the Y 
triads 157 571, &c., in these 21 quadruplets and 28 triplets 


We may interpret the three triads 157 126 134 as the 


a three substitutions 
1643527, 1243765, 1634725, 


which obriously determine each other, having all tie 

elements undisturbed, and all being of the second order, 
We have thus twenty-one similar substitutions, each definel 
puy a distinct triad. 
I he first of the above written wiplet and quadruplet are 


| I found to be = 
16435 01 11029687 
6235417 1243765 
2154367 1326547 
14163472 5, 


Es of which the former are the didymous radicals of 0,=61 3347 
8 of the third order, and the latter are those of 0,= 213627450 : 
_ = fourth order, where 0f'= (157), which deter mines tie 


ls 
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. quadruplet, is permutable with all its four triads. Vide 
art. 76 of my memoir On the Theory of Groups and many- 


1 ralued functions, in the volume of the Memoirs of this 1 1 8 


| for 1861. 
It is thus proved that every pair AB or BA of the 21 
square roots of unity determined by the 21 triads have for | 


© their product either one of 2:28 substitutions of the third 


order, or one of 221 substitutions of the fourth order, or one 
orf the 21 radicals. 5 
The values of the triplets possible with the 21 ld 

| have next to be discussed. Some of them will be, and some 
will not be, reducible to a couplet. Let {AB} denote any 

- triplet or quadruplet of the 28+21 above formed, in which 

the couplet AB (consecutive or not) appears among the 

didymous radicals. The condition that a triplet ABC Should 7 
: be reducible to a couplet is any one of the following = - 


I That A be permutable either with B or with . 
2 That {BC} contain A” permutable with Aa, 

3 That {AB} contain C- permutable with C, 

4 That {AC} contain D- permutable with CBC=D, 


for ABC A C- CBC=ACD. D is equidistant with B from 0 . 
in {AC}. Every one A of the 21 radicals has four 'per- 
mutables, which are those of the quadruplet (A). 5 
I.!᷑ is easily proved, or can be seen by inspection when the 5 
quadruplets are all written, that any irredudible triplet PR 
in which QR=0, of the third order „is identical in value with 1 
ABC where BU=9, of the fourth order. Hence every irre- 
ducible triplet is of the form of A(BC) A 517 •˙1 26= 
41462537. 1243765 A 1426735. It can be proved or seen 
by i inspection of triplets and quadruplets (A), (B), that the . 
only values of A which render this ABC reducible are the © 

> eight following „ | | 
X 372, 273, 425, 245, 356, 635, 467, 647. ; 
: * The circular factors of (BO), are 2468 75, 1. None of = 
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the eight triads has 1, none of them has both 7 and g. 
Hence none of them has a transposition which fractures 
either of the circles 2 46 3, 7 5. Consequently the effect gf 
any one of the eight is to unite the circles of (BC), into one: 
that is A(BC), irreducible is always a substitution of thc 
seventh order. It is easily demonstrated that if AA, he any 
two of the eight values of A, A,BC can be no power cf 
A,BC. Hence there are not less than eight substitutions gf 
the seventh order, no one of which is a power of another: 
that is, there are 8˙6 substitutions of the seventh order, 
The number of irreducible triplets is eight times that of 
the substitutions of the fourth order, written each under four 
forms, BU=CD=DE=EB in terms of the didymous radicals 


BCDE. That is, there are 8'2:21'4 irreducible triplets, 


_ This must be divisible by 48:67, because each of the sub. 


stitutions ABC of the seventh order is formed with our 
5 values of BC; consequently r=1 or f=1, the latter of which 


is easily seen to be inadmissible. 


It is thus proved that there are in reality 48 different irre. 
ducible triplets, and so many substitutious of the Seventh. 


order. We demonstrate easily that every quadruplet ABCD 
is reducible to a triplet ; hence every quintuplet ABC DEC, ve. 


is reducible to a triplet. And we thus prove that the 2 21 similar 


. radicals form with their products a group of 


28: 2,+21 27721. 15 ad 6;+ = 6* 4 
8 ii 


The equivalent groups will os och 48 $ubstitutions of 
the seventh order. The number of these substitutions Is 


6:5:43:2:, Hence if each be 7 times found in the equivalen's, 
7 7 | = 5˙8. 


K have Shown, i in the! Memoir above quoted, that two group 
of 7:6:4 can be formed to contain the powers of 2345671; an 


the same thing is deducible from the fact that we 1 might ba? 


: — — — — — 
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ti 
di 
=T 

: » 
th 


4 1 t1 
tl 


„ 


on 


Se 


249 


; begun above with one other only system of seven eyelical 
triads, exhausting the duads in seven. Hence r=2, and 
4 | there are thirty equivalent groups of 7 6:4. And as 


7•6˙5˙4·8·2˙1 
—= 764, 
30 = 


we see by the corollary to my theorem A (art. 9, © Theory of | 
Groups,“ &c.), that the, group oh: no derived derangement, 
. e., it is MAXIMUM... | 


Take next the 55 triads : — 


124% 125% 157% 235 % 2671 274 3400 394% 464% 5702 604% 
109% 17% 1607 20a 249% 280 3784; 457% 480;, 590% 6847 
13a 128, 140% 290% 208 3465 35016 4587 4697 59a 7801, 
189, 156,, 136, 236, 27% 340, 379% 454% 568,0 679% 784% 
144 138% 1794 239% 254% 3471, 358% 489% 569, 670,% 899, 


| which exhaust the duads of eleven elements 12+ oa three 
times, and which, disregarding the subindices, fulfil the con- 
dition, that if abe, abd, abe, be three triads, ede is a fourth. 
2 hese 55 triads are formed by a simple cychcal kind of pro- 

= cess from the triad 128. The subindex under 124 shows 
that 361, 362 and 364 are triads of the system. 


We form 


Each of the 55 triads determines a sextuplet. 
on (3470, on (68 1g), on (19030, on (3259); on (952%), on 125%, : 
© © 13a, 18a; 133 13a „ 18% + 
, i, e, e, ͤ e, WG 
14a 188; 80 %ůꝑU◻ñA.l 369, 249 45812 
"285g 28805 12% 34% 684% 190, 
| 1700 e 136, | 39azz | | 28035 ' 50724 | | b 26715 
159 - 40865; 780 45 7; 2680 Bode; 
Which are all the sextuplets containing e The first, 0 


third, and fifth of (347), are the three containing al ; the 


Second, four th, and sixth are the three whose N are 


tho cirele 34, 47,78; and so on of ae rest. The remaining. 


2 — 
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12 triads not combined with 134 in the above sextuplets 
form with it six quintuplets thus: — 


1342f 18ay 3a 125 3125 1438.3; 143, 
do, 4d 891% 10%, 469, 793. 
4% dn, , 281, 298, 283. 
27ay 20a 571 561„% 503, 583, 
60% 78% 601% 7916 783, 403, 


one of the 5⁵ triads. 
ABC. 7 
We easily prove that every bebte triplet can be 


wheto the subindices form circles of five duads, and every 


triad of a quintuplet has the same final figure. 


We have combined 134 with all the other 54 triads, and 
in the same way we can form 66 quintuplets and 55 sextuplets 
which shall once and once only exhaust the duads of the 


99 triads. 
We interpret the triad 15%, as the eubstitution of the 


second order, 
(13425) 1 3372846094, 


| which has 130 undisturbed, and whose four transpositions 
are the subindices 25, 47, 68, 90, of 13a, 251, 253, 256. 


The triads of the sextuplet (147%) are found to be the 


didymous radicals of a substitution A, of the sixth order, 
whose third power is 6% 147%, which is permutable with the 
Six triads of (147,1). The quintuplets are sets of didymons 
radicals of substitutions of the fifth order, having circles ol 
five subindices. 
Thus every pair AB of the 55 triads is either 0, 0, 0 © 
It remains to examine the triplets 


written as A(BC),, when (BC); is of the sixth order. Tit 


conditions that A Should make A(BC); reducible are thos 


above given in the like case. And we can amen 
either d priori, or by inspection of the quintuplets and ext! 


plets, that the ouly values of A which make 
(A(BC)g=) A (13425 670); 


irreducible are the twelve following: 1244, 300m, 7864 lan 


157555 270g, 1406, 3615 179745 Wee 138, 9109. 


72 : 
be 
- * 4 
a Fo 
3 
3 
— 4 
5 
, 
; 


77 substitution 13a 670% 18 
37284609 a 4943867520180 73684259 1 =0, 
_ circular factors are 20 9568, 437, al. 

It can be demonstrated, either d priori, or by simple in- 
spection of the above table of the 55 triads, that none of the 
twelve just written transposes a consecutive pair of the circle 
209568, 7. ., none has a transposition which fractures 
that circle into one of five and another of one. And as each 
of the twelve has one element of each of the three circles 
undisturbed, it must have for one of its four trauspositions a 
non- consecutive pair of the circle 2 09568, while the other 
three transpositions will of necessity be junctures of the four 
resulting Cr cles into one circle of eleven. | | 

Theor. A transposition. of two letters of any cirele always 
fractures that circle into two : a transposition of elements of | 
bio circles always unites those circles into one. PR. 

From this follow many important theorems on substitu- 
tions. Hence we deduce easily, as above for substitutions of 
the seventh order, that there are 12: 107 substitutions of the 
eleventh order, represented by 12 * 2 * 55 6 triplets A( BC), 
each substitution by at least six different triplets having the 
Same A. Hence 7 or 2 l. of which the former only is 
the true value; and there are 120 substitutions of the 
cleventh order. We prove readily that no quadr uplet ABCD 
5 is irreducible; hence no quintuplet, &c. And the 55 substi- 
tutious of the second order, 18 5 7, 5 7 l, &e., form With their 
Products a group of | 
 66:4;+55*2, + 55+ 2; + 55 1, + 12+ 10; + 1,=11- 10 6 
| substitutions. This group is e 2 9: 8 75 432 5 
equivalents. j. a 


We thus find that, in the discussion and construction of 5 
: these hitherto difficult, groups, we can dispense with con- 
5 gruences, and with the still more formidable apparatus of 


: Imaginary subindices, which MM. Betti and Mathieu have 
0 Kilfully handled. 
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The groups of 7 6:4 and 11 +10: 6, which I think ought 
to be called the groups of Galois, will always be remarkable 
as being among the earliest discovered and the most difficult 
to construct. They appear to be a complete family of them. 
selves. One is indeed strongly tempted to believe in the 
existence of other non- modular groups of 306,1) 01) for 


higher prime values of == f, being prime, since they 
exist for n=9, n=T, and #=11. But the non-existence of d 


similar group for 2=23 may be easily proved, in half an 
hour's labour, by the method pointed out in the 94th article 


of my Memoir on Groups above quoted. It suffices to write 
four vertical rows of the powers to be examined. Tnstead of 


* As there are N values of A, I should have written in that 


section,“ As there are N—1 values 7 0 of 1.5 And in the 


last line of page 383, art. 90, the word principal ought to 


be substituted for only. The latter is correct, if N=2p+1, 


where p is prime. This does not affect the reasoning. The 


groups E and E should be represented thus 
12345678904] u 136914702584); {38195072460 


K 4608471529340 65189347204], E, 
123456789 0azu 136914702584), {18439072560 
* 11537284609 4) 10832756419 a], E. 


of which the observations there following are true, exec 
that non-" should be written before modular in the nex! 
line, p. 390; as also 1 in the third line of page 374. 


Triads can be formed with 23 elements to exhaust the 


duads of 23 six times, by perpetual additions of unity to l 1 


the elements following: - 
1˙2˙4, 1:26, 1˙2·8, 1˙2˙9, 12-11, 12-12, 1:36, 1344, 
| 1-310, 1:38:11, 1-812, 148, 1:410, 1:4:11, 1412, 
BY 1-5˙10, 1˙5˙11, 1:5'18, 16:12, 16-18, 16:14, 1716. 
I have a simple tactical method of forming many suck 
systems for all prime numbers, depending on the theo)" ot 
difference circles, which A the solution of no equal 


FLY 
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It is easy to demonstrate and construct, Wy a method 


: similar to the foregoing, all M. Mathieu's non-modular 


groups of (N*+1)N*(N*—1), N being any prime number, 


2 without taking for granted any other group, and without 


having recourse to congruences; ; but J do not think it worth 
the while to pursue the inquiry, as this method of combina- 
tions is certainly less general, although the separate cases may 


thus be made to appear more simple, than the methods which 
have been already given. 'The theory of combinations appears 


likely to owe more than it can contribute to that of groups. 
Two theorems are worth recording in combinations „which 
I owe to the study of groups. 

Eleven quintuplets can be formed to it twice the duads 


: of eleven elements. This can be done by continual additions 


of 11111eitherto12358,0rto1237a(a=10). . 


Men N is any prime number, N* elements can be thrown 
into IN(N+1) (N—1)-plets, N+1 N-plets, and 3N(N—1) 
Gl) lets, so as once and once ly to exhaust the duads | 


f N* elements. 


This is proved by the systems of Gidymons radicals i in the 
groups of (N+1)N(N—1), when N is prime. All the triplets 


olf these radicals are easily shown to be reducible to duads. 


$ In the Memoir of which the above is an abstract, this method, 
of combinations independent of equations, will be applied to 


other groups, superior and inferior to those here treated. 


The Wagen Report of the Council was then read by 


one of the Secretaries : — 


In presenting the Annual Report, the Council congratulate : 
- the members on the improved condition of the Society, 
especially as regards its financial position. The balance in 
7 the Treasurer's hands, as seen in his Report annexed, 
was on March 31st, 1861, £58. 2s. ; whilst on March 81st | 
: last, it amounted to £248. — 7d.; ; and this in pits of 
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nocemnrily heavy expenditure incurred in the printing 
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of the Proceedings and of the volume I., ard Series 
of Memoirs, which is now ready for distribution Thi 
improvement is mainly owing to the fact that the ment; 
have almost unanimously supported the Council in the; 


© of 
th 


10 


proposal to raise the subscription to £2. 2s, per annum, a; . 1 
the only available means of enabling the Society successfully > 55 
to carry out its objects. The number of ordinary members | 
on the books last year was 207; it is now 204. Since th, h 
last Annual Meeting seven members have resigned, cigl! ö \l 
new members have been elected, and four ordinary member 
have died, viz., Professor Eaton Hodgkinson, F.R.S.; Dr. WM _ 
M. Satterthwaits Mr. e Watkin; and Mr. Geo MW © . 
Woodhead. 5 | A 

Professor Hodgkinson' s high scientific eminence as an i g 5 

experimentalist and as the founder of the principles 6 192 
many branches of mechanical science, is now universall : 
acknowledged ; and the members will be proud to recollec! 15 

that our illustrious townsman was for 41 years connected * 
with the Society, and that it was through the medium of 
Memoirs that the greater part of Hodgkinson's pores 8. 
researches were made known. 1 

-- The following is the list of Papers publichel by Professor at 
Hodgkinson in the Society s Memoirs: — 4 


(1) Vol. iv., 2nd Series, p. 225.—* On the Transv erse Strain aud 
Strength of Materials, read March 22nd, 1822. 1 
(2) Vol. v., second series, p- 354. —“ On the Forms of the Cate- G D 
nary in Suspension Bridges,” read February 8th, 1828. _ N | 
(3.) Vol. V., second series, p. 384.— On the Chain Bridge at 


Broughton,” read February 8th, 1828. 
(4) Vol. v., second series, p. 398.— A few Remarks « on th! i 
Menai Bridge,“ read December 12th, 1828. = E 23 
(5) Vol. v., second series, p. 407.— On the Strength mb 5 | 1 
Forms of Iron Beams,” read April 2nd, 1830. 18 
(6) Vol. vii., second series. — “ On the Measure ol lone Bl 


= _ read April 30th, 1844. SE —— —.—— | by 


TA 
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The Council congratulate the members on the possession 


© of the life-like bust of the late Professor Hodgkinson, which, 


© thanks to the liberality of a. few gentlemen, now adorns our 
rooms; and they also notice that Mr. Robert Rawson is 
: engaged in preparing a valuable Memoir of our deeply 


© Jamented friend, the first half of which has already been 


read before the Society. 


Of the Honorary and Oorresponding Members, the Council 


have to notice the deaths of the celebrated French philosophcr r, 


NM. Biot, and Dr. Peter Barlow, F. R. S. 


Notwithstanding the natural claims which the late very 


successful meeting of the British Association for the Advance- 
ment of Science, in Manchester, made upon the scientific 
resources of our town, it is gratifying to observe no falling 
off either in the quality or quantity of the original communi- 
cations presented to the Society during the past Session. 


The following is the list of Papers and Communications : 


laid before the Soctety 1 in the Session 1861-62 :- — 


October 1st, 1861. . Observations of Comet 1. 1861, ” ' by J. 


Baxendell, F. R. AS. 


October 15th, 1861.—* On the Hwa Beten „ Oseillations | 


| at Geneva and on the Great St. Bernard, and their relations to the 
Mean Temperature and the Fall of Rain,” "0 G. V. Vernon, 
ERAS. „C 


October 29th, 1861. —*—— „on the Putreſuotion of Blood, 2 No. 1, by 


Dr. R. Angus Smith, F.R.S. 


November 26th, 1861. —* Additional . on this Per- 5 


man Beds of South Lancashire,” by E. W. Binney, F. R. S., Ko. 


* On certain Sonles of some Diurnal Lepidoptera,” by Mr. John 4 


. atson. | 


| December 10th, 1861. . Nes en Sythe de Communication : 


Ta graphique, rendant impossible toute collision de trains sur les 


ehemins de for,” by Professor Baulet, of Persignan, dommunicsted 


by W. | Fairbairn, LL. D. &e. 
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December 24th, 1861.—*< On the Influence of the seasons on th, 
Rate of Decrease of the Temperature of the Atmosphere with the 
Increase of Height in different Latitudes « of Europe and Asia, by 


J. Baxendell, F. R. A. S. 


January 7th, 1862. — Experiments on some Amalgams,” by the 
President, J. P. Joule, LL. D., &c. 
„on the Conductibility of Heat by Amalgams,“ by Dr. V Crade 


Calvert and Mr. Richard Johnson. 


Januar 218st, 1862.— On the Action of Nitrate of Sodium on 
Sulphide of Sodium at different Temperatures,” by Dr. Ph. Pauli, 


communicated by Professor Roscoe. 
On the Conveetive Equilibrium of Temperature i in the Low 
sphere, by Professor William Thomson, LL. D., &c. 


February 4th, 1862.— On the Theory of the 'Transcendental 


Solution of Algebraic N No. 1, * the Rev. Robert 


Harley, F. R. A. S. 


„On the Causes of Sickness and Mortality i in the Manufacturing 
Towns of the North-West of England, Dy Dr. C.J. Shear, 


communicated by Dr R. Angus Smith. 


February 18th, 1862. —* Note on a Differential Equation, by 
A. Cayley, F. R. S. 


On the Present State of Meteorology, ? . DF T. Horn, 
M. B. M. S. 


March 4th, 1862.— On the Direction of the Wind at Manehatic 
during the years 1849-61, at Sh. a.m.,” by G. V. Vernon, F. R. AS. 


On the Theory of the Transcendental Solution of Algebraic 


| Equations,” No. 2, by the Rev. Robert Harley, F.R.A.S. | 
Memoir of the late Professor Eaton Hodgkinson, F. R. S., ke, 
Part Ist,“ by Robert Rawson, Honorary Member of the Socicty 
Observations on Atmospheric TOI, by Professor Vu. 


Thomson, LL.D., &e. 


March 18th, 1862.—. On the "IR RE RG PL of bla 


Storms,” by the President, J. P. Joule, LL. D., &c. 
* On the Tongues of Mollusca, ' by Dr. Thomas Alcock. 
On the Employment of Galvanised Iron for Armour- plate 


Ships,” by Dr. F. Crace Calvert, F. R. S. 


F. 
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April Ist, 1862. On the Effect of Increased Temperature upon 
the nature of the Light emitted by the Vapour of certain Metals or 
Metallioe Compounds,” by Professors Clifton and Roscoe. 1 5 

« Notes on Calorific Phenomena,” by J. C. Dyer, V. P. 

April 15th, 1862. — On the Theory of the Transcendental 
Solution of Algebraic Equations,” uy. 3, by the 89 85 Robert 
Harley, F. R. A. S. 8 BIN ren. 
On the Putrefaction of Blood, No. 2, by Dr. R. Angus Smith, 
EF 
on the Relations between the Ht of Temperature on 
ascending in the Atmosphere, and other Meteorological Elements, 

by J. Baxendell, F. R. A. S. | 
April 29th, 1862.— On Non-Modular Groups,” = the Rer. 

T. P. Kirkman, A. M., F. R. S., &c. 

Ihe Council have decided to print several of me above 
0 Papers i in the next volume of the Memoirs. 


The Report of the Librarian chows that a very large 
increase has this year taken place in the stock of valuable 
scientific books of reference in the Library. The Society is 
now (through the unwearied exertions of the Librarian) in 
regular communication and exchanging publications with all 
tlie most important academies and learned societies throughout 
the world; and a scientific library of reference 1s being 
gradually collected, the importance of which, especially 
to those engaged in scientific research, cannot be over 
estimated. In order to complete the sets of the series of 0 

3 Transactions, the current and future numbers of which are 
: obtained in exchange for the Society's Memoirs, a much 
: larg ger sum of money is requisite than the ordinary income 
or the Society can supply. A sum of £85. 78., being the 
balances due to the subscribers of the British Association 
| local fund, has been kindly placed by them in the hands of 


th, Treasurer, for the purpose of assisting our Librarian to 
ry out this 1 important Wack. 
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In conclusion, the Council report with satisfaction the * 
increased activity and usefulness of the Sections, as shown. == 
by their published Proceedings. e 25 


LIBRARIAN'S REPORT. 

Since the close of last Session 564 vols., 608 parts of vols. 
and 206 pamphlets, have been added to the Library ; of 
which 176 vols., 64 parts of vols., and 4 pamphlets, by 

purchase, and the remainder by exchange or donations. 
Ihe periodical publications which the Librarian is 
authorised to procure for the Library, by purchase, are.— 


| The London, Edinburgh, and Dublin Philosophical Magazine. 
| The Quarterly Journal of Pure and 2 Mathematics. 
The Cavendish Society's Publications. 


The Ray Society's Publications. 
The Palæontographical Society's Publications. 
The Annals and Magazine of Natural History. 
Les Annales de Chimie et de Physique. 
Le Journal de I Ecole Polytechnique. 
Poggendorff's Annalen der Physik und Chemie. 


it By Chief TTT. 6. ,, WE 


. s. d. 


to Literary and Phitosophtcal Society of Manchester, from 31s? March, 1861, 70 31 March, 1862. 2 


Annalen der Chemie und Pharmacie. "= 
Journal der reinen und angewandten Mathematik. 8 
Der Astronomische Naahrienten. 4 8 


i On the motion of Mr. J. W. MACLURE, seconded by Mi. 
6. V. VERNON, the e Report was | nnanimously adopted. 
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Tun FOLLOWING GENTLEMEN WERE ELECTED OFFICERS Op Tyr 


 SoctetY ron THE ENSUING SESSION ;— 


h Presivent. 
EDWARD WILLIAM BINNEY, F. R. S., F. 6. 8. 


Pice⸗ -Presidents. 


ROBERT ANGUS SMITH, Pn. D., F. R. S., F. CS. 
JAMES PRESCOTT JOULE, LL. D., F. R. S., F. C.S., &e. 
EDWARD SCHUNCK, Pn. D., F. R. S., F.C.S. 
JOSEPH CHESBOROUGH DER. 


Secrectaries. 


HENRY ENFIELD ROSCOE, B. A., Pn. D., F. C. 8 
JOSEPH BAXENDELL, F. R. A. S. 


FP 
HENRY MERE ORMEROD. 


wo Librarian. 
CHARLES FREDRIK EKMAN. 


Ol the Council, 


REY. WILLIAM GASKELL, M. A. 
| | GEORGE MOSLEY. | | 
g JOSEPH ATKINSON RANSOME, F. R. C. S., F. S.A. 
c FREDERIC CRACE CALVERT, Pu.D., F. R.S, . 
_ PETER SPENCE, F. S.A. | 
ALFRED FRYER. 
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MICROSCOPICAL SEOTION. 
April 27th, 1862. 
E. W. BIxXNEV, F. R. 8. F. G. D., 1 in the Chair. 


Contributions were acknowledged Kon Captain James 
Clarke, of the ship © Lightning,” consisting of a spect- 
men of mud, from Hobson's Bay, Australia; a specimen 
of Fucus natans, or gulf weed, from the Sargasso Sea, and 
sand, &c., from a sounding off the south coast of Ireland. 
Captain Contente, of the Portuguese steamer © Lusitania,” 
forwarded a sounding taken between Cape Carvoeiro and the 
Berling Islands, off the Coast of ee = 


Professor CALVERT presented to the members of the 
Section a number of bottles con taining carbolic acid in 
crystals, for the purpose of experimenting upon its utility as 
a preservative fluid for microscopical objects, as well as for 
specimens of natural history. 


Mr. N D. Toask, of Jamaica, presented, through _ 
Professor Calvert, specimens of Diatomacea, from Kingston 
Harbour; pollen of a West Indian lily; a portion of a plan- 
tain leaf, with two mounted slides of the same, chowing 
cells, raphides, &. Mr. Toase also sent drawings and 
description of a Rotifer, found upon Conferva, at J amaica, 

Which is not known to any of the members present. It 
cConsists of an oval body or outer case of a brownish colour 

of an inch in length ; from near one end of the oval is 

protruded a transparent neck or contractile body, furnished 
: when protruded with four hairs or feelers, a lip, and a kind 

of operculum, around which Mr. Toase recognised the 5 

bresence of cilia by the current of water, but he failed to 

discover the cilia for want t of defining power i in his microscope. 
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the drawings to be of much use to the microscopist, but 


further information has been written for. 


Mr. BrotTHErs presented to the Sectio photographs 9f 
the four drawings by Dr. Alcock, illustrating his ed, on 


che Tongues of the Mollusca. 


Mr. SIDEBOTHAM exhibited a drawing of an undeserihed. 
species of Zygnema, found by Mr. Watson and himself, a 
Southport, in brackish water. It exhibited no appearance 
of conjugation, and the spores were like balls covered with 
pines, which when released from the cells move Tapidl 


through the water like e ZN 


Mr. Mosrzy reported upon the specimen of the outer 
coating of a bulb, received through Dr. Fairbairn from Mr. 
Niven, of J effrey's Bay, Cape of Good Hope. 

On examination with the microscope, he found that the 


leaf i is about +; of an inch in thickness ; that betw cen the 


outer and the inner cuticle a number of tubes or vessels run 


longitudinally through the structure of the leaf; and that 
these tubes are composed of very delicate fibres, coiled up ö 
as to form spiral vessels. On breaking the leaf, the fibres 
may be uncoiled and drawn out to an almost indefinite cx. 
tent. From the thicker middle portion Mr. Mosley hat 
drawn out fibres to the extent of 18 to 20 inches without 

breaking; they are beautifully fine, but are in his opinion 
too weak and delicate, as well as too long, to be used as a. 
= substitute for cotton. He considers it possible some applier. : 


tion may be found for the fibre if a sufficient sample wen 


sent for experimental trials. Desirous of knowing fl 
botanical history of the plant, is wrote to Sir W. J. Locker, 
; director of the Royal Gardens at Kew; but it was 1 

Possible to claxsify the plant: with certainty from a wr 


b 
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50 imporfect. Sir William observed that in all probability it 
is one of the Amaryllidacez, and ny of the genus 
Buphane. 
Mir. Mosley 4100 exhibited the leaf of a species 101 Digitalis 
brought by Mr. Hurst from the Hazaree-bagh, Bengal, upon 
the surface of which the poison glands are closely set in 
groups of four glands, , placed i in a lozenge . | 


Mr. NEVIIIL. exhibited a new form of microscope, by 
Matthews, of London, for field use or class instruction, 
which can be used with either transmitted or reflected light. 

Mr. Nevill proposed that the subject for discussion at the 
next meeting should be, On the Motion of the Naviculæ,“ 

which was agreed to. 
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